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Dip Ay OUARLES 
PRESIDENT AIEE 


NNOUNCEMENT was 
made recently of the 
formation of Atomic In- 
dustrial Forum, Inc. This 
‘is an organization of individ- 
uals and industrial concerns 
interested in the application 
of atomic energy to civil uses, 
particularly for commercial 
‘power generation. The purpose of Atomic Industrial 
Forum as stated in its announcement is “to provide a 
forum in which industry might develop its best thinking 
in the interest of the advancement of the peacetime uses of 
atomic energy; a forum in which industry might develop 
an informed voice to be heard at government levels as 
new atomic energy policy is hammered out; a forum, not 
to serve the narrow interests of a few, but to stimulate the 
industrial development of atomic energy for the good of all.’’ 
- With earlier public announcement that an atomic fuel 
power plant for submarines is moving out of the experi- 
mental and into the final design phase, and with a number 
of important industrial groups collaborating with the 
Atomic Energy Commission in actively considering the 
possibilities of atomic reactors as prime sources of energy 
for commercial power generation, the organization of the 
Forum is a timely move. While its area of activity is 
stated to be primarily the United States, similar moves are 
underway in other countries, particularly in Canada and 
England. 

It is interesting in this connection that prominent people 
have been variously quoted in the press as predicting first 
commercial application of atomic power in the United 
States, some as soon as 2 years, others ranging up to 30 
years. This disparity among the experts is a good indica- 
tion of the uncertainties in the situation. Without trying 
to outguess the experts as to the timing, and their guesses 
provide a great deal of latitude, I believe there are some 
important items for engineers to note: 


1. There is a lot of new technology to be mastered. 

2. There are important national defense reasons why 
commercial application of atomic energy should be pushed. 

3. The Government is increasingly favorable to such 
developments. 

4, Electrical engineering is certainly one of the main 
ingredients. 


There are factors such as security and the custody of 
fissionable materials that create pressure in the direction 
of Government ownership and operation of atomic power 


Excerpts from an address presented at the general session at the AIEE Southern Dis- 
trict Meeting, Louisville, Ky., April 22-24, 1953. 


D. A. Quarles is president of the Sandia Corporation, Sandia Base, Albuquerque, 
N. Mex. 
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The formation of an Atomic Industrial Forum, 

the resignation of Dr. Astin as Director of the 

National Bureau of Standards, and the latest 

development in plans for a new Engineering 

Societies Building are items of current interest 

to the membership discussed by President 
Quarles in this report. 
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plants, a direction that all, 
I believe, including Govern- 
ment as well as industry, are 
agreed would not be best 
in the long run. Already one 
finds certain sections of the 
press raising an outcry about 
atomic power “grabs” much 
like the water power dis- 
cussion some years ago. This point of view, which at 
times smacks of demagoguery, must be faced squarely, 
and the situation requires broad-gauged and well-informed 
statesmanship both in Washington and in the industry. 
There is no question but that atomic energy offers the 
long-range possibility of serving the common welfare and 
enriching the nation as a whole. There is no reason why 
these objectives cannot be achieved within the framework 
of our present free enterprise system. 

One might compare this situation with that presented 
by air mail 20 or 30 years ago. It seems to me there is a 
close parallel. Initially the cost of the air mail service 
exceeded the revenue that could be realized from reasonable 
rates. ‘There was, however, a strong national interest 
in nurturing the air transport industry as a basic element of 
defense. These somewhat conflicting considerations were 
reconciled in a national policy which in effect subsidized 
air mail, but did so without destroying the private initiative 
of the air lines. As a result valuable service is now rendered 
at a moderate price (even taking into account the con- 
cealed subsidy). The free enterprise system has been 
preserved and the common welfare has been served. 
These same principles can be applied in working out a 
national policy on atomic power. Under such a policy 
there is no question of a “‘grab.”? There is, however, the 
problem of getting the public to understand the situation 
and there are many questions for engineers and for indus- 
trial leaders, which are all the more challenging because 
not only public convenience, but public defense are in- 
volved. 

Under these circumstances we in AIEE may take satis- 
faction in the quality of the leadership that has taken the 
initiative in organizing the Atomic Industrial Forum. We 
might note also that the AIEE has a technical committee 
structure which covers the atomic energy field. 


THE ASTIN INCIDENT 


ECAUSE of its somewhat remote connection with the 
AIEE, I think a brief report is in order on the recent 
incident in the Department of Commerce leading to the 
resignation of Dr. Allen Astin as the Director of the Bureau 
of Standards. The public in general, and engineers and 
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scientists in particular, have shown a keen interest in the 
circumstances of Dr. Astin’s resignation. Some of you 
doubtless saw statements in the press quoting Mr. Sinclair 
Weeks, Secretary of Commerce, to the effect that he would 
convene a committee of prominent engineers and scientists 
to undertake an examination of the organization and func- 
tions of the Bureau, and stating that AIEE and other 
engineering and scientific bodies 
would be asked to name a repre- 
sentative to this committee. 

I assume a general familiarity 
withthe background picture involv- 
ing unfavorable reports by the Bu- 
reau on a battery additive sold by 
a certain small business in Cali- 
fornia. These reports were disputed 
not only by the vendor but later, 
on his behalf, by members of the 
Congress. The transcript of the 
recent hearings before the Senate 
Small Business Committee is ilumi- 
nating in this connection. While 
Dr. Astin was not heard by the 
committee, it was stated by Secre- 
tary Weeks that Dr. Astin’s resigna- 
tion was requested because of his 
handling of the battery additive 
matter, and for other reasons the 
Department at that time declined 
to disclose. In submitting his 
resignation Dr. Astin asserted that 
the Bureau’s tests were conducted competently and, in 
fact, were repeated in order to check its findings. He im- 
plied that the results had to speak for themselves. 

Without prejudice to the technical merits of the case, it 
is fair to say that considerable resentment has been voiced 
(and some of it has been voiced to me) by those who feel 
that it should not be necessary for the director of a labora- 
tory to consider the political expediency as well as the 
technical accuracy and adequacy of reports issued by his 
laboratory. People who view the matter in this way have 
been anxious that AIEE not lend itself to any device de- 
signed to justify the actions leading to Dr. Astin’s resigna- 
tion. 

The part AIEE has played and is playing is as follows: 
On April 3 I received a telegram from Mr. Weeks stating 
that the National Academy of Sciences acting on his 
request had appointed Dr. M. J. Kelly, President of Bell 
Telephone Laboratories, chairman of a committee “to 
evaluate the present functions and operations of the Bureau 
of Standards in relation to the present national needs,” and 
asking me to nominate a representative of AIEE to serve, 
along with representatives of a number of other technical 
and scientific societies, on this committee. A reply was 
requested as soon as possible in order that “this study be 
made at the earliest possible time.” After learning from 
Dr. Kelly that the Astin matter was excluded from the 
terms of reference of his committee, and after checking 
with the AIEE Executive Committee by telephone, I 
prevailed upon Dr. C. Guy Suits, vice-president in charge 
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of research of the General Electric Company, who . 
served on an earlier Bureau of Standards examining com 
mittee, to accept our appointment. My telegram e 
April 8, 1953, to Secretary Weeks nominating Dr. Suit 
stated my understanding that the Astin matter was excludes 
from the terms of reference of this committee. Mr 
Weeks’ reply of April 10 thanked me for the appointmen 
of Dr. Suits and stated ‘‘the Astin 
matter is excluded from the term 
of reference of this committee.” 

It has been my feeling through 
out, and I found it to be the feeling 
of the Executive Committee, tha 
the AIEE could not fail to responc 
to the call of a responsible govern 
ment official for technical assist 
ance, but that we should avoic 
political entanglements in th 
process. While I am sure man} 
of us would like to see a competen 
group examine and clarify the 
whole Astin matter, it would b 
very difficult to keep such an ex 
amination on a strictly objective 
plane. In any event, this is no 
the assignment of the present com 
mittee, and from my conversation 
with Dr. Kelly and Dr. Suits I an 
satisfied that they will hold the com 
mittee ona straight and narrov 
path of scientific objectivity. A 
a final safeguard, if one is needed, Dr. Kelly tells m« 
that it has been agreed that the committee’s report will br 
published. 

In a later communication Secretary Weeks has announcet 
that acting on the advice of Dr. Kelly and others he has pre 
vailed on Dr. Astin to continue as Director of the Bureat 
of Standards until next fall and until the committee ha 
made its report. The Secretary went on to say that h 
holds Dr. Astin in high regard and that he will be offerec 
another equivalent Government position when he is throug! 
at the Bureau. Dr. Astin has announced that he ha 
agreed to stay on at the Bureau during the investigation. 

Different groups have sent protests to President Eisen 
hower and Secretary Weeks, and the AIEE has been in 
vited to join in these protests. Believing that it is best te 
let present actions take their course, we have not done so 


NEW ENGINEERING SOCIETIES BUILDING 


HE InstrruTE has received from United Engineering 
Trustees (UET) a definite proposal on planning for ; 
new Headquarters Building which was considered at th 
Board Meeting on April 23. There has been so mucl 
interest in this matter that I shall outline the plan eve1 
though it is in the proposal stage. I am sure that th 
Directors would welcome any views that members ma’ 
have on the subject. | 
Stated very briefly, the plan would be to sell the presen 
building, and to buy a plot of land and erect on it a ne\ 
building suitable for housing not only the present Founde 
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ocieties, but any other professional engineering societies 
that might elect to join in the plan. It is estimated that 
around $6,500,000 would be required, more or less 
Bending on the number of societies to be accommo- 
dated. Toward this cost UET would be in a position 
to make available some $2,000,000 from the proceeds of 
the sale of the present building and from depreciation 
ind other reserves that have been built up over the years. 
Each of the Founder Societies is considered to have a one- 
fourth interest in these funds. It is expected that at least 
some of the societies to be accommodated in the building 
will have available their own reserve or building funds 
that might be added to the UET fund. AIEE already has 
indicated that it could make $300,000 available from its 
reserves for this purpose. The American Society of 
Civil Engineers has made a similar move and other societies 
are currently considering the matter. Each society would 
be considered to have an equity in the new building equal 
to its total contribution. AIEE’s equity, assuming the 
foregoing figures, thus would be one-fourth of $2,000,000 
plus its contribution of $300,000, or a total of $800,000. 
The gap between what might be made available through 
these reserves and the total cost of the building will have 
to be bridged by contributions or by mortgage. Opti- 
mistically, we might make up the whole difference by 
special contributions. Even if no contributions beyond 
the reserve funds were received we are advised that it 
would be possible to secure a mortage covering the balance 
and under favorable terms. As to location, a legal ques- 
tion has arisen as to whether, under the terms of the original 
Carnegie gift, the proceeds from the sale of the present 
building could be used for the erection of a building outside 
of New York City. While such a ruling would place 
other cities,at a disadvantage in comparison with New 
York City, it is, I understand, still the view of UET that 
they are open to propositions from any other cities that 
wish to submit them. 

Under the new building plan AIEE would have adequate 
space to meet its needs thus eliminating the present un- 
satisfactory arrangement which locates part of our work 
in rented space outside of the Headquarters Building. 
The plan would involve, however, a substantial increase 
in present rental charges, the amount of such increase 
depending somewhat upon the extent to which the building 
costs are covered by contributions rather than by mortgage. 

It is our understanding that if UET receives broad 
endorsement of its present proposal, and all of the Founder 
Societies, of course, were represented in the formulation of 
the proposal, it intends to proceed aggressively with the 
plan. Without anticipating the action of the AIEE Board 
of Directors,* I think that we can say that it is heartening to 
see this matter take such a definite and promising turn. 


EJC ACTIVITIES 


N THE AREA of Engineers Joint Council (EJC) activities 
I there are some matters that I will single out for mention. 
Following up on the constitutional changes of EJC that 
became effective just at the end of last year, several other 


* Editor's Note: The AIEE Board of Directors on April 23 gave substantial endorsement 
to the UET proposal. 
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engineering societies were invited to join EJC and three 
have now accepted, increasing the original five to a present 
eight. Action by several others is pending. We believe 
that this is a very wholesome move, particularly as there 
are today so many matters of common concern to the 
engineering profession as a whole prominently before us, 
such as engineering manpower, revision of the Taft-Hartley 
Labor Relations Act, a new Engineering Headquarters 
Building, and last but not least, professional unity, to 
mention but a few. While we can take satisfaction in the 
EJC moves that have been made, these are weak first 
steps in the direction of professional unity, and I am sure 
the AIEE representatives on EJC realize that the Institute 
looks to them to keep pressing for more effective unity 
measures. 

The Engineering Manpower Commission is continuing 
its active work under the chairmanship of Mr. Chilton 
with many interesting projects under way. Also, an 
EJC special committee on labor legislation has presented 
a statement to the Congressional Committees dealing with 
revisions of the Taft-Hartley Act, strongly supporting the 
provisions of the present Act which guarantee freedom of 
choice to engineering employee groups. These provisions 
of the present Act were achieved by united engineering 
society action, organized by EJC at the time of the Taft- 
Hartley Act. They are the engineers’ Magna Carta and 
it is of paramount importance that they be preserved. 


Time Compressor 


A “‘time compressor’ has been invented at the Uni- 
versity of Illinois. It speeds up words or music without 
changing tone or ease of understanding. An hour easily 
can be compressed to 45 minutes. 

The machine chops words or music into little sections, 
throws part of these away, and shoves the rest close to- 
gether. Compressions of 10 per cent cannot be noticed, 
while more than 50 per cent of the time can be discarded 
without destroying understandability. 

Scientists have known that words can be understood 
more rapidly than they can be spoken. Attempts at 
talking fast fail because the speaker slurs or trips over his 
words. ‘The invention overcomes this by recording speech 
in condensed form without changing the pitch as happens 
when an ordinary recording is speeded up. 

The device can stretch time and also change frequency 
or pitch to a narrow range without affecting time. The 
message can be transmitted and then expanded back to its 
original frequency range at the receiving end. This means 
that in the frequency width offered by a wire or radio 
channel now carrying one message, several may be carried. 

The heart of the device is a revolving drum carrying 4 
magnetic tape pickup heads. An endless loop of tape 
passes around it and over erasing and recording heads. 
Speed of drum and of tape can be adjusted independently 
to vary the amount of compression or expansion. 
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Safety Regulations and How They Affect 
the Electrical Industry 
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L. D. PRICE 


FELLOW 


such breadth that it is 
only possible to outline 

the basic problem, its effect 
on the electrical industry, and 
what members of the AIEE 
can do about it. However, 
because many members of 
the Institute are preoccupied 
by technical and administra- 
tive problems that are more 
pressing at the moment, they 
may not have an awareness 
of the serious effects that the problems involved in safety 
regulations have on the electrical industry. The effects 
are felt by the public at large, by members of the indus- 
try, by the companies or organizations with which you are 
associated, and by all segments of the electrical industry. 
Therefore, this article will attempt to focus a spotlight on 
safety regulations, as they apply to the field of supply and 
utilization of electric energy, and discuss the effect of these 
regulations on all of us associated with the electrical industry. 
Perhaps safety regulations should be defined before pro- 
ceeding further. For the purpose of this discussion, safety 
regulations will be considered as laws, ordinances, codes, or 
regulations, adopted at the state or municipal level in the 
interest of safety of the public, and which affect, directly or 
indirectly, the design, manufacture, sale, installation, use, 
or maintenance of electrical service and electric equipment. 


alt. IS ASUBJECT of 


THE PROBLEM OF SAFETY STANDARDS 


T IS IMPORTANT, throughout this discussion, to accept the 
fact that the electrical industry recognizes the necessity 
for reasonable safety standards to minimize potential haz- 
ards to the public in its use of electric energy. The Na- 
tional Electrical Code is tangible evidence of this recogni- 
tion. 

The regulatory state laws and municipal ordinances, to- 
gether with codes or regulations which sometimes are made 
a part of such laws and ordinances, and sometimes issued 
under powers granted by the law and ordinance, affect the 
installation and maintenance of electric equipment in the 
form of electrical inspection, contractor and journeyman 
licensing, sales control, and regulations governing the use of 
specific types of equipment, such as welders, X-ray equip- 
ment, and so forth. They are based on the fundamental 
premise that electrical products should be so constructed, 


Revised text of a conference paper presented at the AIEE Fall General Meeting, New 
Orleans, La., October 13-17, 1952, 


L. D. Price is with the National Electrical Manufacturers Association, New York, N. Y. 
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Although the electrical industry recognizes the 
necessity for reasonable safety standards and 
regulations to minimize potential hazards to 
the public in the use of electric energy, care 
should be taken to avoid unnecessarily re- 
strictive or loosely written regulations. 
bers of the Institute can help by advocating to 
local authorities the acceptance of nationally 
recognized codes and standards in local laws 
and ordinances which regulate installation and 
use of electric energy. 


Price—Safety Regulations 


AIEE 


installed, and used that they 
and their use, are reasonabh 
free from fire and persona 
hazards. Unless the prob 
lems involved in the formula 
tion of electrical safety regu 
lations are considered fron 
a reasonable, practical, na 
tion-wide, and industry-wid 
viewpoint, local misconcep 
tion as to how best to achiev 
safety protection often result 
in overly restrictive legisla 
tion. If these local regulations are unduly restrictive, th 
basic objective of safety to the public may not be realizec 
and, in addition, unnecessary installation and maintenance 
costs may be imposed on the user. Restrictive safety regu 
lations erect barriers to the free growth of the use of elec 
tric energy throughout the country. 

Undoubtedly, much of the improvement in the livin: 
standards of the public during the past 50 years has resultec 
from the growth in the use of electric energy, and it stand 
to reason that further growth will occur as this useful servan 
is made available more abundantly to more and more peo 
ple. Unnecessarily restrictive safety regulations imped 
this growth, and in many cases, may lessen safety to th 
public. 


Mem- 


ELECTRICAL INSPECTION LAWS AND ORDINANCES 


Nip ORDINANCES AND state laws providing for in 
spection of electric installations generally are recog 
nized and accepted as desirable for the purpose of providin: 
a practical safeguarding of the public from electrical haz 
ards to persons and property. In order to fulfill this pur 
pose, the ordinance, in addition to providing for prope 
administration, should require that electric installation 
shall be in conformity with suitable standards developed t 
safeguard persons and property. The National Electricz 
Code, an American Standard sponsored by the Nationz 
Fire Protection Association, and developed through deme 
cratic procedures by informed representatives of all branche 
of the electrical industry, including the AIEE, provide 
these standards. Similarly, the listings of Underwriter: 
Laboratories, Inc., a nonprofit testing organization, indicat 
conformity of electric equipment with established standarc 
for safety of such equipment. 

The behavior of electricity is not affected by city or stat 
boundaries. Consequently, these standards may be spec 
fied and applied uniformly throughout the country with 
uniform regard for safety. For example, the boundaries « 
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Bs suburban municipalities are streets, and one not 
thoroughly acquainted with the boundary lines does not 
know whether he is in one town or the other. In some 
Cases, restrictive electrical inspection ordinances or codes 
prohibit, or unduly restrict, the use of certain wiring ma- 
_ terials and methods recognized by the National Electrical 
Code, thereby creating a situation where all recognized 
“materials and methods are permitted on one side of the 
‘street and only a limited number of wiring materials and 
methods of installation are permitted on the other. As a 
“matter of fact, the prohibition, by laws and ordinances or 
_by rules issued under them, of the use of certain materials as 
_ recognized by the National Electrical Code has the effect of 
not only increasing unduly the cost of electric installations, 
: _ but also of effectuating a form of boycott. More import- 
ant, the effect of some of these unnecessary restrictions has 
_ been to cause initial installations to be pared to the bone, 
_with the result that later additions to the wiring system are 
_ made, using unapproved, temporary methods, with a conse- 
quent increase in hazards. 

Adherence to the requirements of the National Electrical 
Code, and the acceptance of the listings of Underwriter’s 
_ Laboratories, Inc., not only assures the public of reasonable 

safety in its use of electric energy, but affords the public a 
free choice of materials and methods which may be used in 
their electric installations. 

Emphasis should be placed particularly on this distinction 
between legislation for safety and the free choice by the 
users of electric materials and equipment. Just as a person 
should be free to choose between a Lincoln and a Ford 
automobile, so should a person be free to choose the wiring 
materials or equipment which he may desire for his electric 
installation. ‘The only restriction that logically should be 
imposed by. law is that the choice be confined to materials, 
methods, or equipment conforming to nationally recognized 
safety standards. In other words, reasonable safety stand- 
ards may be given the force of law by legislative action; 
features in addition to reasonable requirements of safety, 
such as adequacy, provision for future expansion, and qual- 
ity, should be promoted and sold on the basis of fair com- 
petition and in accordance with the American system of 
free enterprise. 


j 


CONTRACTOR AND JOURNEYMAN LICENSING 


| ae OF ELECTRICAL contractors and electricians is, 
in general, inherently restrictive and is too often con- 
ceived and administered with the objective of limitation of 
free enterprise. Such legislation is contrary, therefore, to 
the best interests of the public. License fees must be re- 
flected in the costs of electric installations in homes, fac- 
tories, stores, and all building construction without neces- 
sarily increasing the quality or safety of installations. Ex- 
cessive fees, unreasonable examination requirements, and 
other similar features of these industry restrictive measures 
create barriers to free enterprise and obviously result in 
increased electric installation costs to industry, commerce, 
and the public, generally. 

From a safety point of view, proper inspection can accom- 
plish the objective more effectively, efficiently, and fairly 
than can licensing. Inspection is made before electric in- 
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stallations are energized; therefore, improper installations, 
poor workmanship, and violations of the National Elec- 
trical Code provisions can be corrected as a result of inspec- 
tion, with no, resulting hazard. 


SALES CONTROL LAWS.AND ORDINANCES 


RDINANCES AND LAWS KNOWN as sales control or unsafe 
appliance ordinances are designed to establish control 
over the retail sale of materials to persons having little or no 
knowledge of electrical matters who attempt to do their own 
wiring, or over appliances which can be placed in service by 
plugging into an existing wiring system. Such ordinances 
should be limited specifically in scope of application to re- 
tail sales to the public, so as not to include industrial equip- 
ment. 

Experience has demonstrated that the inclusion of indus- 
trial and commercial equipment is unnecessary and unde- 
sirable, because both the equipment design and the installa- 
tion are engineered, the installations are made by qualified 
persons and are inspected, and the installations are main- 
tained by competent personnel. Furthermore, such laws 
and ordinances should not be applied to regulate competi- 
tion. Therefore, approvals should be based upon con- 
formity with a single set of national standards and deter- 
mined by corresponding nationally recognized methods of 
test. Such standards are available in the standards of 
Underwriters’ Laboratories, Inc., and tests and certification 
are carried on by Underwriters’ Laboratories, Inc. 

It is the objective of some such legislation to establish 
laboratories or to utilize governmental laboratories, or labo- 
ratory facilities of local institutions, to certify conformance 
of electric equipment with local equipment standards. 
Such requirements, establishing a multiplicity of testing 
agencies testing to different standards, or using different 
methods of test, would be apt to lessen the degree of safety 
now realized, would bring about an impracticable situation 
in the distribution and sale of electric equipment and appli- 
ances, which would destroy, in large measure, mass produc- 
tion and add substantially to costs of marketing such elec- 
trical goods. 

Loosely written ordinances may result in unnecessary and 
costly local approval procedures for industrial electric 
equipment, as well as appliances. Such a case occurred 
recently in one of our larger cities. There, a new ad- 
ministration officer interpreted the local ordinance in its 
broadest sense and prohibited the sale and installation of 
many nationally known industrial equipments, built to 
conform to nationally recognized standards. The resulting 
controversy has been resolved since through a reasonable 
revision of the ordinance, but the case illustrates the neces- 
sity for watching the development of such laws and ordi- 
nances very carefully. 

Standards covering the design, construction, and opera- 
tion of electric equipments, which lie beyond the normal 
scope of activities of Underwriters’ Laboratories, Inc., are 
developed by nationally recognized standardizing bodies, 
such as the AIEE, American Standards Association, Inc., 
National Electrical Manufacturers Association, and many 
others. These standards, relating to electrical products, 
contain safety provisions in the form of specified clearances, 
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dielectric strength provisions, operating temperature limita- 
tions, and others. The electrical industry, as a whole, 
recognizes the necessity for the safe operation of electric 
equipment; therefore, these standards are applied broadly 
and voluntarily in the design, manufacture, installation, 
and utilization of these products and materials. 


REGULATIONS AFFECTING THE USE OF SPECIAL 
EQUIPMENT 

Sen LAWS, MUNICIPAL ORDINANCES, and regulations of 

governmental commissions sometimes include restric- 
tions on the installation and use of industrial equipment, 
such as welders, industrial X-ray equipment, induction or 
dielectric heating equipment, and other miscellaneous 
equipment, which may result, through their misuse, in 
industrial hazards, influence communication facilities, or 
otherwise be construed to affect the public welfare. Such 
laws, ordinances, and regulations should be reasonable and 
not unnecessarily restrictive. 


APPLICATION OF NATIONALLY RECOGNIZED 
STANDARDS TO SAFETY REGULATIONS 


Wie OF YOU HAVE devoted many hours of arduous 
work, in co-operation with other informed repre- 
sentatives of the electrical industry, in the development of 
nationally recognized industry and safety standards. Prom- 
inent among these standards is the National Electrical 
Code. It is applicable wherever electrical safety installa- 
tion standards are needed. ‘The electrical industry leads 
all other industries in the development of this comprehen- 
sive, national safety standard. It would appear that, hav- 
ing such a standard available for use, local authorities 
would seize the outstanding opportunity to utilize it effec- 
tively. But what happens? 

The National Electrical Code, and other nationally 
recognized codes and standards are used by the local 
government, to be sure, but in some cases only as a starting 
point—a steppingstone for the creation of a monument to 
local creativeness. 

The local authorities take the standards as a basis for 
local regulations but start tinkering with them. The pet 
ideas and private dislike for certain types of materials, on 
the part of those in authority, are written in. Pressure 
groups of all kinds attempt to mold the regulations so as to 
improve their positions. Local committees are set up and 
although these frequently include professional people, they 
generally do not have a specialized experience with safety 
matters and may be unfamiliar with the preparation of 
standards. The result is that such committees may, in 
good faith, emasculate the standards in the course of pre- 
paring local regulations. 

At times, when ordinances are written, portions of the 
standards are copied without any intent to change the 
meaning, but are given some presumably purely editorial 
revision which inadvertently twists the entire sense. 

Moreover, when one city adopts a new safety ordinance, 
other surrounding localities frequently follow suit, and any 
bad features are copied along with the rest, thus multiplying 
the undesirable effect. 
errors are thus copied. 


Sometimes even typographical 
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All these forces combine to upset the effect contemplate 
in the preparation of the national standards. Even if, 
some happy chance, a local code different from the nation. 
standard will achieve equal safety, the simple fact of suck 
differences tends to defeat the economy and efficiency that 
are possible through the use of a single universal standard. 


HOW THESE REGULATIONS AFFECT THE ELECTRICAL 
INDUSTRY 


E ARE ALL A PART of the electrical industry, whether as 
VV Ae as companies, or as organizations, and n¢ 
matter with what phase of the electric power supply and 
utilization industry we may be associated, we are all tied 
inextricably with the cash register of the industry—the 
watt-hour meter. The more meters that are in service and 
the faster the disks rotate in response to greater demands 
for electric energy, the greater the prosperity of the industry 
as a whole. And the industry cannot prosper unless the 
supply, installation, and utilization of electric energy pro- 
vide reasonable safety to the public, in addition to its other 
virtues. It is only through the alertness of all of us con- 
nected with the electrical industry to the pulse of the local 
administrative authority that these unnecessarily restrictive 
safety regulations may be avoided. As recognized authori- 
ties in the field, members of the Institute can aid materially 
in the solution of this problem by advocating to local 
authorities, having jurisdiction, acceptance by them of 
nationally recognized codes and standards in local laws and 
ordinances which regulate the installation and use of elec- 
tric energy. 
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Large opening, resembling an eye, permits inside glimpse of 
gigantic steel sphere, under construction near Schenectady, 
N. Y., which will house an atomic power plant for submarines. 
Circular hole is for airtight entrance lock. Opening for another 
lock is seen on opposite wall of sphere. Rising in middle of 
sphere is base of 400-foot tower, used for erecting huge, inch-thick 

steel plates which comprise sphere 
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AS WHEATSTONE BRIDGES, which provide high 
d accuracy for resistance determinations, have been 
described in the literature in the past. Little attention has 
been given to bridges which combine high absolute accu- 
racy in reactance or capitance with accuracy in resistance. 
This is especially true for low frequencies, and is in part due 
to the difficulty to determine the reactance of conducting 
materials at low frequencies. Another reason is the un- 
availability of variable-resistance boxes whose distributed 
inductances and capacitances are sufficiently well known to 
eliminate their effect on the reactance to be measured. 

A Wheatstone bridge has been built which permits re- 
sistance and capacitance determinations within the fre- 
quency range from 10 cycles to 200 kc. It is built around 
an equal ratio arm and provides an amplifier section which 
contains sufficient filtering elements to cut down noise level 
to less than 1/10th of a microvolt. The smallest bridge 
output voltage which can be detected, is about 0.03 micro- 
volt. Its maximum sensitivity in resistance is about 1075 
per cent for a bridge input voltage of 1 volt. Its maximum 
sensitivity in capacitance is given by the product of resistive 
sensitivity and loss tangent. The bridge is able to permit 
absolute resistance determinations accurate to 0.1 per cent 
in the range from 10 ohms up to 100,000 ohms, and with 
reduced accuracy up to 10 megohms. Its capacitance 
range extends from 0 to 1,000 micromicrofarads, permitting 
readings exact within 0.1 per cent over most of its range and 
extends up to 10 microfarads with somewhat reduced ab- 
solute accuracy (maximum error 1 per cent). 

A major problem in the development of the bridge was 
the calibration of the reactance of the variable-conductance 
box which is used in one arm of the bridge. This problem is 
important in view of the fact that not only static capacities 
exist, but also inductances, simulating negative capacities 
which can be quite large. Especially at low-resistance set- 
tings this inductive correction is large and in this case ex- 
ceeds more than 1,000 micromicrofarads negative capacity 
for resistances near 10 ohms. 

In possession of such a reactance calibration it is possible 
with this bridge to carry out reactance determinations of 
highly conducting materials either directly or by substitu- 
tion technique. The reactance calibration of the box is 
based on a step-up principle which expresses finally the ef- 
fective capacities for all dials and each dial setting as they 
appear at the output terminals of the box in terms of one 
single unknown capacity. Knowledge of this unknown 
is obtained from a comparison with one standard of known 
reactance and resistance. However, it was found that the 
unknown capacitance value was not independent from the 
conductivity of the standard. Measurements with five 
different standards prove it to change linearly with the con- 
ductance of the standard. This effect is caused by the 
small inductance which connects the conductance box with 
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the bridge. The detailed theory, which resulted from the 
careful consideration of all inductances, not only inside, but 
also outside the box, proved to be finally in complete agree- 
ment with the experimental performance of the box. 

The theory shows that the net change in the reactance 
of the conductance box which takes place when its dials are 
changed from zero can be expressed by a capacity: 


C? = )°Cy,v — LG —.2L,6,G 


where >/Cu,v is the sum of all dial capacities as given by the 
calibration of the box, L, the inductance of the lead which 
connects the conductance box with the bridge. G is the 
conductance setting of the box and G, the residual con- 
ductance of the box when all its dials are set at zero (in this 
case 100 micromhos). The terms L,G? and 2L,G,G are 
small compared with }>Cy,v as long as G is not too large. 
Under these conditions the effective change in the capaci- 
tance of the box is a good approximation, identical with 
the algebraic sum of the changes in capacitance of all the 
dials whose settings have been changed from zero. How- 
ever, the term L,G? will not be negligible when G exceeds 
values of about 10,000 micromhos. By use of the results 
of this theory, the accuracy of the corrections can be 
brought to the same order of magnitude as the precision 
with which the bridge balance can be determined; to do 
this it is necessary to determine the various inductances in 
the bridge with an accuracy of better than 0.001 micro- 
henry. 

The calibration permits in principle to determine ca- 
pacitances of samples of 10 ohms resistance exact within 
less than 10 micromicrofarads, and of sample resistances 
of 1,000 ohms within better than 0.1 micromicrofarad. 
The sensitivity of the bridge permits carrying out such 
determinations at low frequencies within the limits as given 
in the foregoing. Its present performance can be charac- 
terized by the fact that it permits, for example, induct- 
ance measurements exact within 0.0001 microhenry. 

The reactance calibration of the bridge has been per- 
formed at various frequencies and was found to be frequency 
independent for all resistors greater than 100 ohms. <A small 
dependence on frequency was observed in the range from 10 
to 100 ohms. Its existence is due to frequency dependence 
of inductance (varying skin effect) as it appears in some low 
inductive connecting bars in the bridge. 

The bridge is currently used for the study of the dielec- 
tric properties of biological material at low frequencies. 


Digest of paper 53-127, ““Wheatstone Bridge for Admittance Determinations of Highly 
Conducting Materials at Low Frequencies,’’ recommended by the AIEE Committee on 
Electrical Techniques in Medicine and Biology and approved by the AIEE Committee 
on Technical Operations for presentation at the AIEE Winter General Meeting, New 
York, N. Y., January 19-23, 1953. Scheduled for publication in AIEE Transactions, 
Volume 72, 1953. 
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Radioisotopes for Medical Purposes 
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INCE THE ADVENT 
of the nuclear reactor, 
radioisotopes have been 
made available to the field 


Radioisotopes in increasing quantities and 
varieties are available to the medical field where 
they are being used in radiation therapy, 
diagnosis, and research. To determine the 


applications, not only those 
presented in the literature, 
but also that information ob- 
tained from conferences with 


of medicine not onlyin greater movement of radioactive materials in the body, manufacturers and » actual 
quantities, but in greater specialized equipment is necessary as well as visitation with users of radio- 
varieties. Several radioiso- newly devised techniques for its handling. isotopes. 


topes are now coming into 

wide usage, such as Gold 198, 

Iodine 131, and Phosphorus 32 in radiation therapy; 
Sodium 24 and Iodine 131 in diagnosis; and Carbon 
14, Potassium 40, Sulphur 35, Copper 64, and others 
in medical research. 

It is commonly known that certain compounds con- 
taining phosphorus or iodine are selectively absorbed 
either by certain organs or by diseased tissue. If radio- 
active phosphorus or iodine is used, it is possible frequently 
to locate and determine the limits of a tumor with a suitable 
radiation detection instrument. If radioiodine in the 
form of potassium iodide is introduced into the blood 
stream, part of it will be removed by the thyroid gland. 
The more active the thyroid, the more rapidly and com- 
pletely the process is accomplished. Also, sodium chloride 
labeled with Sodium 24 can be injected into the blood 
stream to study the movement of. blood throughout the 
circulatory system. 

To determine the movement of radiomaterials in the 
body with accuracy, it is necessary that specialized detec- 
tion equipment be employed. It is therefore recognized 
that if the maximum benefits from radioisotopes are to be 
fully realized, the investigator should appreciate the ad- 
vantage of proper instrumentation. For this reason, an 
effort has been made in this article to review the latest 
developments relative to successful techniques for medical 
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Figure 1. This graph illustrates how ion current increases with 


applied voltage between two electrodes in a tube filled with 
ionizable gas 
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For the benefit of those un- 

familiar withradiation measur- 

ing techniques it may be desirable to review briefly the 

various types of detectors and to indicate why certain 

types are selected for specific applications. We shall 

consider only the detection of beta and gamma radiation 

which is characteristic of those isotopes currently being 
used in medicine. 


ION COLLECTION IN AN ELECTRIC FIELD 


es PARTICLES produce thousands of ion-pairs per 
centimeter in traveling through ordinary air, while 
beta particles of similar energy produce only a few hundred 
per centimeter. Gamma rays and similar electromagnetic 
radiations, such as X rays, are also capable of producing 
ionization in gases but do so indirectly. They cause 
electrons to be ejected from atoms of molecules in the gas 
or in other substances they may encounter. These sec- 
ondary electrons produce the ion-pairs that make it 
possible to detect electromagnetic radiations. 

If a sufficient voltage is applied to a pair of electrodes 
surrounded by an ionizable gas and an alpha particle or 
beta particle (or, in fact, any ionizing particle) is permitted 
to enter the chamber, each of the ions produced from the 
ion-pairs will travel toward the electrode of the opposite 
sign. As a result, a charge will collect on the electrodes 
and the meter will indicate a current. This voltage 
region, designated as JJ in Figure 1, is commonly known as 
the “ionization chamber region.”’* If the applied voltage 
is increased, the ion current is found to remain relatively 
constant. ‘This plateau continues until a voltage is 
reached at which the initial ions will produce secondary 
electrons. ‘The result is that more ions are now reaching 
the electrodes than were present in the original ionizing 
event and the charge now collected is no longer independent 
of the voltage. If the applied voltage is increased further. 
more and more secondary ions are created and the curve 
of ion current increases with the voltage. This voltage 


* If the applied voltage is less than this minimum, as shown in Region 7 of Figure 1 
the ion-pairs recombine and no charge is collected on the electrodes, 


Paper presented at the AIEE Conference on Electronic Instrumentation in Nucleonic 
and Medicine, New York, N. Y., November 24-25, 1952, and recommended for publi 
cation by the AIKE Committee on Electrical Techniques in Medicine and Biology. 
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ange, Region J// in Figure 1, 
s referred to as the “propor- 
ional region.” It is noted 
hat the slope of the curves 
lue to alpha radiation and 
hat due to beta radiationisthe 
ame. The two curves are dis- 
laced in the vertical direction 
yecause of the different num- 
yer of primary ions formed 
yy the different types of radi- 
ition throughout Region JI/. 
It would appear that if the 
roltage is further increased, 
his process of secondary ion 
yroduction caused by the ac- 
eleration of ions toward the 
sollecting electrode would con- 
inue to increase the charge 
mw pulse size indefinitely. 
dowever, since the central 
lectrode is positively charged, 
legative ions are swept out 
wf the collecting gas leaving 
yehind positively charged ions. ‘These ions give rise to 
what is known as a “‘space-charge effect,”’ and the resulting 
yOsitive ion sheath has the additional effect of apparently 
ncreasing the diameter of the central electrode and reduc- 
ng the electrostatic field intensity in the counter tube. 
[hese factors limit the number of ions which may be 
ollected at the electrodes. As a result of this phenome- 
ion, the multiplication of secondary ionization cannot 
ontinue to increase indefinitely as the applied voltage is 
ncreased. 

The region where the proportionality diminishes be- 
ween the ion currents collected for alpha and for beta 
adiation at a given voltage is known as the region of 
‘limited proportionality” and is designated as the Region 
V in Figure 1. As the voltage is further increased it is 
ound that the charge collected (or the pulse produced) 
lepends no longer on the type of radiation causing the 
imary ions but only on the voltage applied to the elec- 
rodes. This region designated as V in Figure 1 is known 
s the “‘Geiger region.”’ If the applied voltage is increased 
urther, a point will be reached at which the tube discharges 
ontinuously.. Operation in this region (VI) should be 
voided because the counting tube may be damaged if 
his happens repeatedly. 


Figure 2. 


Diagram of the 
Braestrup chamber for 4-pi 
sample counting and which 
operates in the ionization 
region 


METHODS OF RADIATION DETECTION 


Tonization Chambers. The ionization chamber is one of 
he earliest devices used for measuring radioactivity. It 
yas employed by Madame Curie, prior to the turn of the 
entury, in some of the earliest studies of radioactivity. 

In a broad sense, the term ionization chamber may be 
sed to include all counters operating on the basic principle 
f measuring the ionization current produced when an 
mizing particle enters an electric field. However, for 
easons of convenience one usually limits the term ioniza- 
ion chamber to include only those instruments operating 
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in Region JJ of Figure 1. Although they are very simple 
and convenient for measuring radioactivity, ionization 
chambers have the disadvantage of being able to produce 
only a very small pulse, thus making it necessary to employ 
very sensitive electrometer circuits. For this reason, 
they are used less frequently in diagnostic and therapeutic 
work than either the Geiger or proportional counters. 

The Braestrup chamber, Figure 2, an ionization chamber 
for 4-pi sample counting and designed by G: R. Braestrup 
of the New York City Hospitals, is a good example of a 
measuring device operating in the ionization region. This 
chamber is now in wide use in both physical and medical 
research. 


Proportional Counters. It can be seen from Figure 1 that 
if the applied voltage is increased above a certain value, 
the pulse size is no longer constant but increases with the 
voltage. The pulse condition is now represented by 
Region J/J, known as the proportional region. Propor- 
tional counters usually are constructed in the form of a 
cylindrical chamber which acts as a cathode and a central 
wire acting as an anode (see Figure 3). If the voltage 
gradient across these electrodes is sufficiently high, the 
electrons produced in the gases by an alpha or beta particle 
will move toward the central wire at a very high speed. 
In Region J/J this speed becomes great enough for the 
electrons to cause the ionization of other atoms and mole- 
cules in the gas. 

This multiplication effect serves to produce an enormous 
pulse compared with that produced in Region JJ. If the 
voltage remains steady, the multiplication factor is constant 
and the size of the pulse produced is proportional to the 
number of ion-pairs produced by the original ionizing 
particle. For this reason, proportional counters possess 
the distinct advantage of being able selectively to detect 
one type of radiation in the presence of other types. How- 
ever, in routine clinical work it has limited use, since 
discriminatory counting is not usually essential. 


Geiger Counters. Geiger counters have been more widely 
used in clinical work than either ionization chambers or 
proportional counters. The counter tube in Figure 3 
also may be operated in the Geiger region. When so 
operated, it is connected with a device capable of indicating 
only relatively large pulses, but not small ones. Thus the 
counting rate, through this range, is essentially independent 
of the applied voltage. 


IONIZED ATOMS 


COPPER 


Figure 3. The copper cylinder 
of this proportional counter acts 
as the cathode and the central 
wire as the anode. This op- 
erates in Region III of Figure 1 
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Figure 4, Exploded view and diagram of a probe counter which 
is used for studying brain tumors 


Geiger counters have an advantage over ionization 
chambers and proportional counters in that the large pulses 
produced make it relatively simple to design electronic 
equipment which is reliable and easy to operate. The 
great variety of Geiger tubes and of possible shielding or 
collimating arrangements permits the measurement of 
localized activity as in the thyroid or within tumors. 
Needle-type Geiger counters may be used for probing in 
wounds for radioactivity or for pin-pointing the activity 
as an aid during brain tumor surgery. 


Specialized Applications of Geiger Counters. Because the 
wide variety of counters which have been successfully 
used for thyroid-uptake measurements are well known, 
this discussion will deal primarily with more specialized 
techniques. 

Boyack, Moore, Clausen, and Marvin,! in reporting 
experiments with radioactive diiodofluorescein employed 
as a tracer, used a collimated end-window Geiger-Mueller 
counter to detect the radiation from the Iodine 131 in- 
corporated in diiodofluorescein. It was found that the 
dye tended to localize in the tumor tissue in concentrations 
as high as 17 times that in normal brain tissue. 

A directional counting system employed by Weiland 
and Hahn? at the Meharry Medical College, consists 
essentially of two Geiger-Mueller counter tubes placed 
side by side in a lead housing. One tube is placed directly 
above an aperture and the other is completely enclosed. 
The second tube is used to detect the background with its 
count being subtracted electronically from that of the 
first. Thus the net counting rate can be directly indicated. 
This system has been used with radiogold to outline the 
margin of the liver and spleen, with radiosodium in blood 
circulation studies, and with radioiodine in thyroid studies. 

A method for accurate localization and demarcation of 
cerebral tumors has been described by Selverstone, Sweet, 
and Robinson.? After the approximate location* of the 
brain tumor, radioactive phosphorus is given intravenously. 
Within the periphery of the exposure during surgery, a 


* The location of the exposure to be made of cerebral or cerebellar cortex is deter- 


mined by neurologic examination and by electroencephalographic and ventricu- 
lographic data. 
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“control area” is selected in the region least likely to be 
site of the tumor. The sensitive volume of the counte 
introduced into this area and the counting rate recorc 
at various depths below the surface. Then the counte 
moved toward the suspected region until a sharp incr 
in counting rate is encountered. The counter is t 
cleaned with a suitable antiseptic in order to preve 
possible spread of malignant cells, and successive are 
are examined in a similar manner in order to demarce 
further the boundaries of the tumor. 

Fields‘ reports a probe counter which has been appli 
to brain tumor studies. It consists of a counter tube wi 
a relatively large diameter and a long slender prot 
which contains the electrodes for the counter. The larg 
portion of the tube provides additional volume for t 
counting gas and has mounted to it a cathode-follow 
preamplifier (Figure 4). The output of this preamplifi 
can be fed into a scaler or a suitable counting-rate mete 
By use of the preamplifier, it is possible to increase the I 
of the counter considerably by operating it at the low 
end of the Geiger plateau. The rate of expenditure of t! 
quenching gas is therefore reduced and the life of t 
counter tube is extended appreciably. Needle-ty, 
Geiger counters have a tendency to produce spurio 
counts if precautions are not taken to prevent flexing of tl 
needle, a condition not always easy to avoid if one must ¢ 
probing. For this and other reasons probe counters ha 
met with varying degrees of success for diagnosis in bra 
and body cavities studies. 

Friedell, MacIntyre, and Krohmer of Lakeside Hospitz 
Western Reserve University, Cleveland, Ohio, report th 
for detecting small neoplasms, such as may occur in tl 
eye and where Phosphorus 32 is used as a tracer elemer 
a small end-window Geiger counter has proved qui 
successful. 

Moore and Kohl at the University of Minnesota Medic 
School, Minneapolis, Minn., have designed a system of | 
bismuth-wall counters connected to a bank of eight scale 
so that a quick pattern of the distribution of radioactivi 


Figure 5. A system of 18 bismuth-wall counters connected tc 
bank of 8 scalers for obtaining a pattern of brain radioactiv. 
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Figure 6. A type of 
needle scintillation coun- 
ter for determining 


tumor locations during 
brain surgery 


ithin the brain may be obtained. The counters are 
rranged so as to detect radiation from any portion of the 
ranial area (see Figure 5). 


“Photographic Detection. Photographic plates were instru- 
1ental in the discovery of radioactivity by Becquerel in 
896 when he noticed that they became fogged when 
xposed to certain elements now known to be radioactive. 
nm recent years the improved composition of the emulsions 
sed has made this method more suitable for the study of 
1e various ionizing radiations. These emulsions have 
een used for certain applications, such as the detection 
nd study of the radioactive materials in the thyroid®; or 
ther portions of the body not too remote from the outer 
urface. However, their relative insensitiveness makes 
21em unsuitable for tracer-level studies. Their chief 
dvantage is their ability to present a graphic picture of the 
cation and concentration of radioactive materials in 
istologic sections. Such autoradiograms are widely used 
1 animal experiments. 


Scintillation Counters. The development of the photo- 
qultiplier tube has brought a new type of counter to the 
eld. The scintillation counter is a modern version of the 
Id spinthariscope.* It utilizes the basic principle that 
hen ionizing radiation is passed through certain types of 
rystals, it causes excitation in the crystal. This excitation 
‘followed by the emission of light as the electrons fall back 
) their original orbits within the atom. ‘The light is 
etected by a photoelectric cell or the photocathode of the 
hototube and the current thus obtained is multiplied in 
1e multiplier section of the tube. 

Many investigators who have designed scintillation 
punters for medical purposes feel that their high sensi- 
vity to gamma radiation and their ability to detect 
idioactivity over a wide range of energy makes them 
referable to the Geiger counter for many purposes. Most 
hysicists who have used scintillation counters with favor- 
ble results seem to agree that reliable data cannot be 
btained with a scintillation counter unless a linear ampli- 
er and a very stable high-voltage supply are used.f For 
1ese reasons, it is questionable whether reliable data can 
e obtained with these scintillation counters unless more 


A spinthariscope is a device consisting of a small tube containing a mixture of zinc 
lfide and radioactive salt on a screen at one end and a lens at the other end. It was 
ed in early studies to observe scintillations from radioactive materials. 


A linear amplifier similar to the ‘““Model A-1”” designed and used at Oak Ridge 
ational Laboratory. High-voltage regulation: less than 0.01 per cent change in 
tput voltage for each per cent change in input voltage; from 105 to 125 volts at any 
tput voltage setting. 
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precise voltage regulation and amplification is in- 
corporated than is usually available in most Geiger- 


counter systems. 


Special Applications of Scintillation Counters. Kohl’ recently 
described a needle-type scintillation counter for determin- 
ing the exact location of tumors during brain surgery 
(Figure 6). The detector, employing an anthracene 
crystal and a 7P27 photomultiplier tube, was used to 
detect the radiations from Phosphorus 32 and Iodine 131. 
The needlelike probe is made from a duraluminum tube 
3 millimeters in diameter with walls 0.1 millimeter thick, 
and 8 centimeters in length. The interior of the tube is 
highly polished and contains the phosphor and a small 
polished plastic rod for piping the light from the phosphor 
to the phototube. The disadvantage of spurious counts, 
caused by flexing of the needle in the probe-type Geiger 
counter, is eliminated. 

A scintillation counter, designed by Kohl, Moore, and 
Chou,® has been found to yield an efficiency for the gamma 
radiation from Iodine 131 of 18 per cent as compared to 
2 per cent for Geiger-Mueller counters. (The term 
efficiency is used to indicate the ratio of gammas detected 
to those passing through the sensitive volume.) Thus the 
higher efficiency of the scintillation counter appears to 
offer a distinct advantage over the Geiger-Mueller counter 
for tumor localization. ‘The authors point out that when 
patients are suspected of having an intracranial lesion, 
isotope-encephalometric studies are performed routinely 
as the first diagnostic procedure. In 16 patients where 
the scintillation counter alone was used for the entire survey 
an accuracy of 100 per cent in diagnosis was realized; on 
the other hand, a collimated Geiger-Mueller counter 
showed an accuracy of 70 per cent. Accuracy was based 
upon confirmation of negative as well as positive tumor 
findings in subsequent surgery. 

Several scintillation counters designed to detect the 
gamma radiation emitted by Iodine 131 have been built 
at the Atomic Energy Project at the University of Cali- 
fornia in Los Angeles. A recent report by Cassen, Curtis, 
Reed, and Libby? is noteworthy. This counter, according 
to the authors, can easily detect with 1/4-inch resolu- 
tion the boundary of a region containing only 0.2 micro- 


Figure 7. 
can be mounted in an automatic mechanical scanner for deter- 
mining the boundaries of active tissue 


A scintillation counter with directional properties 
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curie of radioiodine per square centimeter. The in- 
strument has been designed with a probe which can be 
held or mounted in an automatic mechanical scanner 
(Figure 7). If the instrument is held in the hand, one can 
make a rather rapid determination of the boundaries of 
the thyroid gland or other active tissue. ‘The automatic 
scanner is used to give a graphic outline of the radioactive 
area within the patient (Figure 8). 

A more recent article by Allen and Goodwin" describes 
a technique used at the Wadsworth General Hospital in 
Los Angeles. The system employs a scintillation counter 
for in vivo estimation of the thyroid size. A collimated 
detector and a manually operated scanner are mounted 
on the adjustable arm of an X-ray stand. The thyroid 
gland is outlined by using a system of rectangular co- 
ordinates on plastic as in Figure 9. After the survey is 
completed, the counts are transcribed from a strip-chart 
recorder to the plastic grid. The collimated or ‘‘direc- 
tional” counter used in the system is reported to have a 
sensitivity 35 times that of a Geiger-Mueller counter. 

Another scintillation counter in use at this institution is 
the “wide-angle”? counter for measuring Iodine 131 up- 
take. This counter is reported to have a_ sensitivity 
100 times that of a Geiger-Mueller counter. The higher 
sensitivity makes it possible to use very small quantities of 
Iodine 131, for example, 1 microcurie compared to 50 
microcuries, or sometimes more, necessary when using 
Geiger-Mueller tubes for this purpose. 

Wrenn, Good, and Handler" at Duke University, Dur- 
ham, N. C., report a novel technique for localization of 
brain tumors. The opposed scintillation counters are 
operated in coincidence to detect and locate concentrations 
of Copper 64. This isotope has a decay scheme of 54 per cent 
K-capture, 31 per cent 8-emission (0.571 million electron 
volt), and 15 per cent positron emission (0.657). The 
positron has a path of only a few millimeters in tissue and 
a strong point source of gamma radiation, given off in 
two opposite directions, results from the annihilation. 

In the experiments reported, tetrasulfonated phthalo- 
cyanine was tagged with Copper 64. ‘The preferential ab- 
sorption of this anionic dye by the tumor provided a means 
of concentrating the positron emitter in the diseased tissue. 
By establishing lines between points where coincidence 
counting was the highest, it was possible to establish their 
common point of intersection, and thus indicate the location 
of the tumor. 

Friedell, MacIntyre, and Krohmer of the Lakeside 


Figure 8. Graphic out- 

line of radioactive area 

in patient’s thyroid ob- 

tained with scintillation 

counter in scanner of 
Figure 7 
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Figure 9. A collimated detector in a manually operated scann 
being used for outlining a thyroid gland 


Hospital, Western Reserve University, Cleveland, Ohi 
report efficiencies as high as 50 per cent for scintillatic 
counting when using Iodine 131 in thyroid studies. 
addition, successful results have been obtained wi 
iodinated human serum albumen where the vascular flo 
and total cardiac output were to be measured. TI 
sodium iodide crystals are reported to be 5 times mo 
sensitive than anthracene for detecting the gamma radi 
tion from Iodine 131. For studies on the back side 
the eye where the use of a Geiger counter is not practicab! 
it is proposed to use a curved Lucite cone with a sm: 
anthracene crystal embedded in the Lucite at the ape 
The base of the cone is sealed to the photomultiplier tuk 
To minimize counting time, a counting-rate comput 
is used to record with reasonable success the output of 
scaler. ‘This device electronically computes the countir 
rate and graphically records it on a strip-chart recorder. 

Myers, Department of Medicine, Ohio State Universit 
Columbus, Ohio, has also experienced favorable resw 
using a scintillation counter. Comparisons have be 
made of the relative merits of bismuth-wall counters a1 
conventional Geiger-Mueller counters for clinical purpose 
It is reported that the bismuth counter is 3 times mo 
sensitive to Iodine 131 than is the conventional counte 
and that the scintillation counter is several times mo 
sensitive than the bismuth-wall counter. 

Feitelberg, Mount Sinai Hospital, New York, N. 3 
has reported successful results with scintillation counte 
for in vivo counting, and for sample counting uses liqu 
phosphors* to provide 4-pi geometry. The volume of t 
phosphor material proves to be a limiting factor since co 
siderable light is absorbed if the scintillations occur in t 
portion of the phosphor remote from the photomultipli 
tube. 

Bell, Physics Division, Oak Ridge National Laborato1 
Oak Ridge, Tenn., has suggested that the accuracy 
locating radioisotopes in biological systems can be i 


* Terphenyl mixed with diphenylhexatriene and phenylcyclohexane. 
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oved by using a scintillation spectrometer (Figure 10). 
uch devices would not necessarily be as complex as those 
ised in physical research and possibly could be placed on 
he market at a cost comparable to that of a complete 
ystem for reliable scintillation counting. Scintillation 
pectrometers would have the advantage of being able to 
letect only that radiation which is characteristic of the 
sotope being used and would essentially eliminate counting 
f radiation due to backscatter. 


“a 


SELECTION OF EQUIPMENT 


Ba OF the desirability during diagnosis of keeping 
the amount of radioactivity to a minimum, measure- 
nents are preferably made at low levels of beta and gamma 
adiations. A highly efficient and dependable counter is 
herefore desirable. 

The gamma efficiency of ordinary Geiger counter tubes 
las been much improved in recent years by the use of 
nultiple baffles or high “atomic number” (bismuth 
athode) walls in their construction. These counters, 
s do ordinary Geiger tubes, offer the advantage of sim- 
icity of associated circuits compared to the types of 
ircuitry necessary for dependable scintillation counting. 

Where gamma-ray emitting radioisotopes are used in 
racer quantities, the use of properly designed scintillation 
ounters appears at the present state of the art to provide 
me method for reducing dosage size to a minimum without 
indue loss of detection. In addition, a more precise 
letermination of the area of localization appears possible. 
jodium-iodide (thallium activated) crystals used in 
cintillation counters have proved extremely efficient for 
‘amma detection. However, the cost of these crystals 
ogether with the extensive circuitry required for reliable 
peration of .the photomultiplier tube may result in the 
ess efficient Geiger counters being preferred, unless 
pecially trained personnel are available. 

For the detection of beta-ray emitters, both Geiger and 
cintillation counters have proved to be equally efficient, 
mut because the scintillation counter system will detect 
nore efficiently any gamma radiation, it is winning a 
yrominent position in the field. Several companies have 
lesigned systems especially adapted for clinical purposes, 
yut at present, only a few offer complete systems designed 
or in vivo counting. 

Specially designed 4-pi ionization chambers are being 
ised successfully for in vitro measurements. Both liquid 
nd solid phosphors capable of providing 4-pi geometry 
n scintillation counters have come into use recently. In 
ddition, 4-pi Geiger counter tubes have been used also 
ut results are somewhat inconclusive. 


SUMMARY 


OR IN vivo counting, collimated counters (either 

Geiger-Mueller or scintillation type) appear to be 
ised very widely. A new development in this field is 
he introduction of automatic scanning devices that plot 
he outlines of localized concentrations of radioactivity, 
or example, of Iodine 131 in a thyroid gland. 
Scintillation counters are being developed which promise 
easonably satisfactory stability and troublefree operation. 


UNE 1953 


Hitch—Radtoisotopes for Medical Purposes 


PHOTOMULTIPLIER 
TUBE AND 
PHOSPHOR 


LINEAR 
AMPLIFIER 


PULSE HEIGHT 
ANALYZER 


PREAMPLIFIER 


Figure 10. Block diagram of a scintil- 

lation spectrometer capable of de- 

tecting only that radiation from the 
isotope being used 


SCALER AND 
RECORDER 


Their increased sensitivity for gamma radiation, as com- 
pared to Geiger-Mueller counters (either with or without 
bismuth walls), appears to offer a distinct advantage where 
very low dosage levels of radioisotopes are required to pre- 
vent interference with the normal physiological function 
of an organ. 

Needle- or probe-type counters for use in brain surgery 
have been devised using either a scintillation crystal or a 
conventional Geiger-Mueller tube as the detecting element. 
The scintillation counter requires that the light from the 
crystal be piped to the photomultiplier tube outside the 
surgical area. A preamplifier mounted either on or near 
the probe may be necessary. The Geiger-Mueller needle- 
type probe may also require a preamplifier and a fairly 
large reservoir of filling and quenching gas as integral 
part of the probe to extend the useful life of the counter. 

Where beta counting only is involved, the scintillation 
counter appears to offer no particular advantage over the 
conventional Geiger-Mueller counter, but where both 
beta and gamma radiation are, or may be involved, 
scintillation counters offer considerable versatility in 
instrumentation. However, the need for high stability of 
line voltages for reliable scintillation counting is an im- 
portant factor in selecting counting equipment. 


REFERENCES 


1. Localization of Brain Tumors With Radiodyes, Boyack, Moore, Clausen, Marvin. 
Nucleonics (New York, N. Y.), volume 3, October 1948, page 62. 


2. A Manual of Artificial Radioisotope Therapy, P. F. Hahn. 
New York, N. Y. 


Academic Press, Inc., 


3. Clinical Use of Radioactive Phosphorus in the Surgery of Brain Tumors, Selver- 
stone, Sweet, Robinson. Annals of Surgery, J. B. Lippincott Company (Philadelphia, 
Pa.), volume 130, number 4, 1949, page 643. 


4. Mount, Electronics, and Indicator for Probe Counter, Theedore Fields. 
cleonics (New York, N. Y.), volume 10, number 5, May 1952. 


Nu- 


5. Autographic Localization of Radio-Iodine in Stained Section of Thyroid Gland 
by Coating With Photographic Emulsions, Le Blong, Percival, J. Gross. Proceedings, 
Society for Experimental Biology and Medicine (College of the City of New York, N. Y.), 
volume 67, 1948, pages 74-6. 


6. Improved Overload Response of the A-1 Amplifier, Magee, Bell, Jordan. Review 
of Scientific Instruments (New York, N. Y.), volume 23, number 1, January 1952, pages 
30-3. 


7. Scintillation-Counter Brain Needle, Douglas Kohl. 
volume 8, number 3, March 1951. 


8. A Scintillation Counter for Clinical Use, Kohl, Moore, Chou. 
York, N. Y.), volume 9, number 1, July 1951, pages 68-73. 


Nucleonics (New York, N. Y.), 
Nucleonics (New 


9. Instrumentation for I1#1 Use in Medical Studies, Cassen, Curtis, Reed, Libby. 
Nucleonics (New York, N. Y.), volume 9, number 2, August 1951. 


10. The Scintillation Counter as an Instrument for In Vivo Determination of Thyroid 
Weight, H. C. Allen, W. E. Goodwin. Radiology, Radiological Society of North 
America (Syracuse, N. Y.), volume 58, number 1, January 1952, page 68. 


11. The Use of Positron-Emitting Radioisotopes for the Localization of Brain Tumors, 
F, R. Wrenn, Jr., M. L. Good, Philip Handler. Science (New York, N. Y.), volume 
113, number 2940, May 4, 1951, pages 525-7. 


489 


Aging of Dry-Type Transformer Insulating Systems 


Ho Co sth wWAK FF 


MEMBER AIEE 


HE METHOD CHOSEN for evaluation of insulation 

aging should be representative of operating conditions, 
applicable to a large range of materials, and readily 
interpretable in terms of expected life of apparatus. A 
dielectric strength criterion meets these requirements for 
dry-type insulating systems. In utilizing this criterion 
the initial strength of each insulation system is determined 
at the temperature being investigated. Duplicate samples 
of the insulating systems are then thermally aged at this 
temperature and periodic, 60-cycle, 1-minute dielectric 
strength tests are applied at a value of one-half of the 
initial hot-dielectric strength until failure occurs. Plotting 
the hours of thermal aging to reduce the dielectric strength 
to one-half of its initial value against the operating tempera- 
ture for a range of temperatures gives the thermal aging 
characteristics for the insulating system. 

Data are presented which show the effect of the gas 
mediums, air and nitrogen, on insulations with both organic 
and inorganic base materials and with silicone as well as 
phenolic resin impregnants. A summary of these aging 
characteristics is shown in Figure 1. 
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Figure 1. Summary of life characteristics of insulations in air 
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Stewart, Whitman, Schetdeler—Insulating Systems 
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E 
| 

Considering available materials, certain technical limite 
tions, aging data, and experience and economics, tk 
following two practical systems of dry-type transforme: 
seem justified : 

1. Open 140-degree-centigrade Unit—Ventilated Cor 
struction. The individual manufacturer would us 
class B or a combination of class A and class B, or othe 
satisfactory materials which could be demonstrated by th 
test method outlined in this article to have a satisfactor 
life at 140 degrees centigrade. 

2. Sealed 200-degree-centigrade Unit—Sealed-in Nitrc 
gen Construction. The individual manufacturer woul 
use class B or class H, or a combination of them, or othe 
satisfactory materials, which could be demonstrated b 
test methods outlined in this article to have a satisfactor 
life at 200 degrees centigrade. 

From considerations of ambient changes and usuz 
transformer loading, the value of 20,000 hours may b 
used as an ordinate on Figure 1 for determining anticipate 
insulation temperature that will give normal transforme 
life. Conclusions from this aging data are 

1. Additional aging data substantiate the previou 
conclusion that operation of class B in air should be limite 
to 130-degree-centigrade hot-spot temperature average 
over 24 hours (140 degrees centigrade maximum). 

2. New aging data on silicone insulations in air operate 
at 225 degrees centigrade maximum temperature sho} 
about the same aging characteristics as class B in air z 
140 degrees centigrade maximum temperature. 

3. New aging data on silicones (class H) in nitroge 
show that for equal thermal aging, their temperature ma 
be increased about 50 degrees centigrade over that ¢ 
silicones operated in air (ventilated). 

4. Additional aging data on class B insulation i 
nitrogen show that for equal thermal aging, its temperatur 
may be increased by about 130 degrees centigrade ove 
that of class B insulation operated in air (ventilated). 

5. Class B insulating systems operating in nitroger 
when replaced with relative humidity air for as much ¢ 
six 24-hour periods of exposure, show minor change i 
aging characteristics. 

6. When operated in a gas atmosphere, such as nitroger 
the aging characteristics of class B and class H insulatior 
are not significantly different and from this point of vie 
there is little to choose between them. 
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_Management’s Responsibility for 


Development of Engineers 
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ee IT IS very Every company’s 
true that management 
has responsibility for 
the development of engineers, 
jut it is equally true that 
engineers are in general an 
mtegral part of management. 
Most obvious of all, pro- 
essional people must carry 
at all times the principal 
responsibility for their own 
Jevelopment. Nevertheless, 
professional management is defined as “‘the task of ad- 
ministration of a business enterprise through leadership of 
its personnel to achieve its objectives by planning, organiz- 
ng, measuring, and integrating its human and material 
esources.”?! Implicit in this concept is the continued 
development of people so that they progressively can take 
mcreasing responsibility and produce contributions of 
steadily increasing worth. Every management plan, 
therefore, must have as one component a concrete program 
or the development of people. This article will consider 
he portion of a management plan which has to do with the 
Jevelopment,of engineers. 

In general, it would seem that any plan for the develop- 
ment of engineers should provide for progress along four 
eparate but interrelated lines: 


of its employees. 


1. Development of the technical ability of the engineer. 

2. Development of the organizational ability of the 
sngineer and of clear relationships between him and others 
n the organization. 

3. Development of the professional society activities 
yf the engineer. 

4. Development of the engineer to exercise proper 
eadership in society at large. 


DEVELOPMENT OF TECHNICAL ABILITY 


Selection. First, consider the technical development 
ff engineers. This is a subject to which the General 
jlectric Company and many others have devoted a great 
leal of thought and attention over the years. Long before 
he start of this century the General Electric Company 
mbarked on a practice of recruitment of young college 
rraduates with engineering training as opposed to the more 
conventional plan of waiting for applicants. This program 


ull text of a conference paper presented at the Conference on Management held during 
re AIEE Winter General Meeting, New York, N. Y., January 19-23, 1953, and recom- 
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.K. McCune is with the General Electric Company, Schenectady, N. Y. 


UNE 1953 


management 
include a concrete program for the development 
Any such plan for the 
progress of the engineering personnel, whether 
along the path of supervision and management 
or of technical achievement, should consider 
the development of the engineer’s technical 
and organizational abilities, his professional 
society activities, and his relationship with 
society as a whole. 
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plan must of recruiting brought with it 
both the responsibility and 
the possibility of improve- 
ment of the engineer through 
initial selection, training, 
education, and proper job 
assignment. In selecting an 
engineer for industrial em- 
ployment, it must be recog- 
nized that a corporation is a 
highly civilized component 
of society if by civilization we 
mean one of its dictionary definitions: “the art of living 
together.” 

Therefore, probably the three outstanding criteria for 
selection are the distinctly technical attainments as shown 
by the college record, the professors’ analyses of the indi- 
vidual’s technical capacity, and a summation of those 
factors which indicate whether or not the particular indi- 
vidual is likely to be interested in, acceptable to, and there- 
fore happy in an atmosphere of group endeavor. It might 
be asked why this has anything to do with technical de- 
velopment. The answer is that one of the great strengths 
of engineering activity in a company such as General 
Electric lies in the degree to which even the most brilliant 
individual workers co-operate with one another and can 
use the help of others to increase their own technical 
knowledge. It is the author’s belief that the heights of 
technical attainment can be reached today only by a man 
who by nature can participate freely in give-and-take 
between at least equally gifted individuals. ‘This point is 
stressed here as part of the development of technical 
ability only because it is quite apparent that this kind of 
ability is needed in many of the pursuits commonly chosen 
by engineers such as sales or professional management, but 
it may not be so obvious that it is equally needed for the 
highest technical attainment. In other words, no matter 
what the field of the prospective engineer, management’s 
first responsibility is to recruit men who by nature as well 
as training can participate fully and effectively in corporate 
activity. 


Training. It has been the concept at the author’s 
company for many years that a definite training program 
is of the first order of importance the moment that the new 
employee reports for work. Such a training program is 
represented by what is commonly known as General 
Electric Test. Rather than assign a student engineer 
immediately to a given spot in a particular business, it has 
seemed wise for many years—and still seems wise today— 
first to explore his capabilities and at the same time to 
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allow him to explore the opportunities in a company such 
as ours. The General Electric Test Program involves a 
series of rotational assignments in several locations and 
businesses. The work is intentionally quite varied. As- 
signments may range from direct work in an engineering 
office through developmental or experimental test to such 
activities as the direct testing of major equipment such as 
our largest turbines, motors, and locomotives. During 
this time emphasis is placed on four factors: First, it is 
our concept that every assignment should be such that the 
man feels a distinct sense of responsibility. Second, the 
man really should feel that he is producing. Third, every 
assignment should be such that a man can be and is 
measured not only on his technical grasp, but by his ability 
to get things done and to accept responsibility. Finally, 
each assignment should contribute an opportunity to see 
a separate phase of the varied work of our large company, 
thus giving the man as full as possible participation in 
his choice of future work. 

In regard to the work assignment where the man actually 
begins his productive career, it has been a recognized 
principle that during this period education should be 
made broadly available recognizing, however, that engi- 
neers vary among themselves as do all human beings. 
General Electric for years has conducted what is known as 
a General Course. This is a preliminary orientation 
program partly concerned with the operation of the 
company and partly dealing with an introduction to the 
type of work encompassed in the company’s engineering 
activity. 

Specialized Education. Nearly 30 years ago, it was 
recognized that the company should go much further 
than this simple course, however, for those who appear 
interested in and capable of high technical attainment. 
What has come to be known as the General Electric 
Advanced Course or Advanced Engineering Program 
was instituted at that time under the initial direction of the 
late Dr. Robert E. Doherty. This Advanced Engineering 
Program consists of two phases. The first is a general 
analytical course. At the completion of this course, 
which occupies the first year, the student through lectures 
and experience with actual problems has been given 
familiarity with the basic tools used in attacking engineer- 
ing problems in nearly any field. Obviously these tools 
are usually only an extension of the basic knowledge 
obtained in college. Nevertheless, experience has shown 
that the college education probably necessarily gives 
substantial attention to fundamentals but provides little 
opportunity for learning how to handle these fundamentals 
in the solution of practical problems. The first-year 
activity gives facility in this latter respect, and at the same 
time reviews the opportunities for the development of 
special skills beyond thase learned in college. 

In the second and third year of the program the student 
is encouraged to specialize. Some emphasis is given to the 
problem of making a student still more familiar with 
advanced technology in many fields. Principal emphasis, 
however, is towards specialization in engineering fields 
which meet two criteria: first, are not generally available 
by experience or association in a number of the company 
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departments; and second, are considered likely to . 
substantial importance in the future development of existi 
businesses or in making contributions to society in t 
shape of new businesses. Examples are the inaugurati 
of a high-frequency course in 1929, and a course in tl 
systems concept in 1930; also, of advanced study of he 
transfer and fluid flow in 1932. These subjects, of cour: 
today have widespread application throughout the cor 
pany but at the time truly represented advanced thinkin 

This basic Advanced Course was supplemented mo 
recently by two other courses of approximately the san 
level: the first, introduced in 1937, is the Creative Eng 
neering Program, and the second, in 1946, the Proce 
Technology Program. 

The Creative Engineering Program is directed towar 
the selection of individuals who have strongly creatt 
possibilities and the development of these creative skil 
so that the individual will have more than the usual tec! 
nical competence to guide his creative work, and at tl 
same time will have developed confidence in his ability » 
obtain substantial and unusual solutions to difficult prol 
lems. The course in Process Technology recognizes tl 
difference between the typical background required f 
those engaged in the development of materials and pro 
esses from that required by those who expect to engas 
in the development of devices or machines. The cour: 
thus is designed to give much the same level of trainir 
to the man whose background is in the material ar 
process field. 

These courses by no means comprise the whole lis 
There are an Advanced Manufacturing Training Progran 
Marketing Training, and many other functional trainir 
programs for those whose interests and abilities lie in the: 
functional fields. These three simply illustrate the gener, 
principle—that is, it is felt that both the company and tk 
individual will benefit by providing for the selected ind 
vidual a unique opportunity in his first few years with tk 
company to develop special technical skills and confident 
in the application of these skills. One cardinal princip 
of these courses is that they are given on a participatir 
basis. While engaged in the Advanced Course the me 
are doing productive engineering work in varied enginee 
ing assignments. In such assignments the men are on tk 
payroll of the department in which they work. The 
cannot continue or complete the course unless they a 
doing work satisfactory to the business to which they a1 
assigned. The company provides instruction, materia 
instructors, and so forth, and the student is paid durir 
the classroom time of 4 hours per week as though he wei 
on a regular assignment. The work is planned, howeve 
so that approximately 20 hours per week. of study an 
problem work must be put in by the student. 

It is recognized that there are many special technic. 
courses which can be obtained directly from establishe 
educational institutions, and hence the company provid 
plans whereby men can be encouraged with appropria 
financial help to improve requisite technical skills by th 
means. Finally, many of our departments conduct hig] 
level courses in specialties particularly applicable to the 
businesses. These, then, provide what we consid 
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management’s responsibility for formalized technical educa- 
tion for the engineer although this by no means is the 
limit of management responsibility. 


_ Placement. At the conclusion of the Test training pro- 
gram and subsequent educational programs, the young 
engineer and the company face an important milestone— 
that of initial assignment to what is usually a relatively 
permanent position. Here we encounter a rather interest- 
ing phenomenon. It is our considered judgment that by 
and large there is generally no single business in which 
a man is likely to be successful. Rather, a man is much 
more likely to succeed because of the nature of the activity 
in which he engages and the degree to which it holds and 
captures his interest, than the particular product involved 
or the particular growth rate of the business. This may 
be more apparent if we consider the case of an engineer 
who has worked on, say, large central station turbines for 
10 years and another who has worked on household flatirons 
for the same period. Both probably have had substan- 
tially the same technical education, both have explored 
numerous fields in common subsequent to their college 
education; each has some knowledge, however, of his 
business which is particularly applicable to that business. 
Therefore, both men are likely to be similar except for a 
very small overlay of inapplicable experience obtained over 
a relatively short portion of their productive lives. 

On the other hand, there is usually a wide divergence 
between a highly successful development engineer and a 
man whose success has lain along the lines of production 
engineering or the management of engineering work. 
The attributes which separate such men are the product of 
heredity, going back long before the man was born, and the 
total environment of the individual since birth. They 
are far deeper than a superficial overlay of experience. 
Therefore, in the initial stages of placement, management 
has a direct responsibility to see that men do not attempt 
to choose superficially. Engineers must attempt to 
analyze themselves for their own capabilities while at the 
same time management uses the most expert and up-to- 
date techniques in such analysis, the net desired result 
being to provide a man with substantial opportunity at the 
earliest possible date to follow the type of career in which 
he is most likely to succeed. 

Furthermore, management has the responsibility to 
continue this process. Men inevitably will perform 
relative to each other along a statistical pattern. Manage- 
ment should provide a rating and individual analysis 
procedure which will serve as a guide both to the company 
and the individual to help in determining the individual’s 
present and future progress. The company management 
should be continually reviewing its technical personnel 
with an eye to singling out those who show exceptional 
promise in any field of endeavor and then providing 
encouragement and help for the individual to increase 
his effectiveness. Conversely, of course, and equally 
important, is the analysis for reasons underlying lack of 
promise, and, if possible, corrective action for these reasons. 

As a final step in the technical training program, manage- 
ment certainly has the responsibility to follow up from the 
results of its planned training and additional programs to 
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determine as accurately as possible the extent to which 
these programs have helped the individual and through the 
individual have helped the company. It is easy to assume 
that selection and training are of value, but it is truly 
difficult to determine these factors quantitatively. 


DEVELOPMENT OF ORGANIZATIONAL ABILITY 


Supervision. ‘The second point in a management plan 
for the development of engineers concerns the development 
of the engineer’s organizational ability and relationships. 
This is a field in which knowledge and experience are 
accumulating rapidly but one in which our state of per- 
fection is probably far behind that of technical training. 
It seems that the first and most important step in this 
process should be the selection of a young man’s super- 
vision. It is all too easy to assume that a young man should 
be thrown in with others to work out his lot and that the 
best man will rise to the top. It is the author’s personal 
belief that this is statistically true, but the process can be 
greatly accelerated by the influence of good supervision. 
Much has been written on the art of supervision which, of 
course, cannot be recounted here, but the following four 
important factors can be noted: 


First, the supervisor must know that he is a supervisor 
and has both authority and responsibility. ; 

Second, the supervisor must have the human charac- 
teristics needed to inspire and therefore develop young 
men. 

Third, the supervisor must be technicaliy exacting so 
that his men learn to keep their thinking processes straight. 

Fourth, the supervisor must be equally exacting in 
requiring that his men plan ahead rather than be content 
to do the day’s work. 


Much has been written and said on the subject of the 
supervisor. We must never forget that each engineer 
owes an obligation to his superior. The engineer, in mak- 
ing decisions, must put himself truly and objectively in the 
boss’s shoes and try to see things as he sees them. It isa 
2-way relationship—the boss must help his men to develop 
themselves, but he cannot do this unless they truly try to 
help him execute his responsibility as he sees it. 


Individual Attainment. If the man chooses the path of 
individual technical attainment and seems likely to achieve 
pre-eminence, management must consider the extent to 
which he is backed up by appropriate facilities and experi- 
mental or developmental programs. If, on the other hand, 
the man’s best path seems that of supervision and manage- 
ment, we are becoming increasingly aware that manage- 
ment itself is a science as well as an art, and it is our re- 
sponsibility to make available to such men a good technical 
foundation on which to build their abilities and skills in 
this area. Courses in management are becoming increas- 
ingly available in educational institutions, in associations 
such as the American Management Association, and in 
industry itself. ‘The selection of engineers for this training 
and the provision for such training are certainly responsi- 
bilities of top management. 


Organizational Structure and Understanding. At this point 
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as well as throughout the engineer’s career, management 
owes him a clear understanding of the function he is to 
perform and the manner in which his performance will be 
measured. Along with all other employees management 
owes the engineer a proper organizational structure in 
which to develop. For a more complete discussion of the 
subject, see T. M. Linville’s article, ‘Management of 
Engineering Work,’? which contains a great deal of 
material on the development of a proper organization. 

It is important, too, that the young engineer should be 
given an understanding of the organization in which he 
finds himself. Now this applies, of course, to any em- 
ployee, but it is particularly true of engineers. By and 
large the engineer makes his greatest accomplishments by 
doing what has not been done before; in other words, 
by breaking established precedents and rules. The 
engineering mind is prone to take rules and patterns as a 
challenge to his ingenuity rather than as roads to be 
followed. Nevertheless, the engineer accepts scientific 
principles which his experience indicates are applicable. 
The important thing is that not only must the organization 
be sound, but that the engineer should comprehend 
quickly the nature of the organization in which he finds 
himself and the principles on which it is built; and that 
the engineer should be encouraged to use it as a tool for his 
own and his company’s advancement rather than as a 
framework to circumvent by the application of his creative 
mind. 

This is not to belittle the problem of expressing the 
principles of organization and the practice of management 
This can, and will, be done 
and the engineering approach will help in the process. 
To the extent that management clearly spells out the 
true principles of its own work, it can be assured that 
engineers will help in the process and co-operate toward 
the common goal. 


in a truly scientific manner. 


Creative Drive. Management also owes the engineer a 
clear understanding of creative drive. This drive is com- 
pounded of two factors: dissatisfaction with the status quo, 
and satisfaction on the part of the individual that he can 
and should change it. This dissatisfaction may apply 
equally to parking privileges and accepted beliefs con- 
cerning the laws of nature, and the satisfaction of making 
changes may be almost equal in both fields. 

That the creative urge requires inspiration as well as 
training and understanding cannot be overemphasized. 
Management must challenge the imagination of creative 
people. Engineering management must help to guide the 
technical effort of young engineers and scientists. How- 
ever, this must be done in such a way that the men are 
continually and truly inspired to take on for themselves 
increasingly difficult objectives. In the course of such 
progress management must understand what the men 
are doing well enough to see that they keep on the right 
path while avoiding the danger of stifling their initiative. 


Self-Development. In progress up through an organiza- 
tion the process of self-development must be continued 
with steadily increasing emphasis on the degree to which the 
man himself should take over. Nevertheless, management 
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has very distinct responsibilities. An engineer or scient 
very seldom can develop to his and his employer’s maxi 
mum advantage without certain facilities at his disposal 
While he must have the opportunity to experiment whi 
requires that proper and sometimes very expensive facilitie 
shall be supplied, he also must have the opportunity te 
learn to spend money wisely for such experiment. if 
general, if engineers are backed up with proper facilitie 
and properly apportioned developmental budgets, they 
will be only too eager to do the requisite technical study 
and to take advantage of appropriate educational oppor 
tunities. Without such facilities, however, the enginee 
cannot develop technically. 

Nevertheless, it is most important that managemen 
should so organize that engineers will have more than ont 
path to follow toward both economic and social rewards 
It must be recognized that some engineers can and shoule 
make their greatest contribution in supervising othe 
engineers and in managing certain segments of the engineer: 
ing work, while other engineers can perform their greates 
accomplishments by concentrating on themselves and at 
taining pre-eminent technical skills as specialists. Both 
paths to success should be clear, open, and a part of the 
organization plan. Some men will follow one path, some 
the other; some may follow both. However, only by 
recognizing outstanding technical individuals both socially 
and economically on the same level with their supervisory} 
or managerial counterparts can young men be encouragec 
each to follow the path which for him is proper. Thi: 
does not mean that the whole judgment should be that o 
the individual engineer. Management and those ir 
supervision have a continuing responsibility for guidance 
in this respect. Increasingly, also, as scientific tools for 
the measurement of ability and interest of human being: 
become available, these tools should be applied in making 
this judgment function properly. 


Recognition. Continuous recognition is as important tc 
the engineer as to any other employee. In the case of the 
engineer, an important factor in demonstrating true 
recognition involves a continuous process of keeping him 
informed—informed not only on policies affecting hin 
directly such as technical matters, or pay; but also or 
general department and company progress, or lack of it 


on labor relations; profit position; and a host of othe 
such matters. 


PROFESSIONAL DEVELOPMENT 


il ies THIRD AREA of broad management responsibilit; 
in the development of the engineer comes in what i 
rather loosely known as his professional development 
While the older technical societies are broad in scope 
there is an ever-increasing number of active societies o 
more specialized interest. Management should have ; 
definite and constructive program for encouraging engi 
neers to participate in the activities of appropriate societies 
Such society participation not only represents the attain 
ment of professional and social recognition but in a ver’ 


real sense broadens and deepens the technical under 
standing of the engineer. 
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5 The preparation of technical papers and participation 
in the work of technical committees are valuable mental 
disciplines as well as means to recognition. Nevertheless, 
this is an area in which good judgment is required and no 
company can set itself up to dictate. In the author’s 
opinion, however, a company employing engineers should 
be concerned by and with the extent to which its engineers 
become members of and have appropriate voices in the 
local and national proceedings of technical societies. On 
the other hand, it is self-evident that some engineers must 
work on highly confidential projects, some classified for 
reasons of national security, while others are zealously 
guarded from becoming common knowledge of competition. 
Other engineers may work on equally important problems 
or projects which can and should be generally disclosed, 
thereby contributing to the over-all benefit of society with- 
out impairing national security or the competitive drive 
which is the mainspring of our industrial progress. Manage- 
ment should recognize these factors and, by assistance to 
the engineer in achieving professional recognition wher- 
ever possible, compensate for the occasions when unusual 
circumstances may prevent such recognition. 


DEVELOPMENT OF LEADERSHIP IN SOCIETY 


eee IT SEEMS evident that the management of a 
company employing a large number of engineers 
should give substantial thought to and prepare concrete 
plans for the economic and even the political education of 
engineers. Much has been said in the proceedings of the 
technical societies on the extent to which the engineering 
profession can, does, and should participate in the decisions 
of government. The first requisite of such participation 
is economic sophistication; that is, an understanding of 
basic economics which cannot be obtained except by sub- 
stantial study of the same kind which is given to mathe- 
matics or physics. Hence, part of the program of the 
General Electric Company is to make available to our 
professional people—regardless of whether they choose 
the path of management or technical specialization—the 
opportunity for study of basic economics. This is done in 
a practical manner with a variety of courses. ‘Two out- 
standing courses were prepared outside our company and 
two internally. One of these (and in many cases more 
than one) is given to all technical and supervisory people. 
In regard to political education, we are now in an era 
in which the sphere of influence of central government has 
increased many, many fold. The basic impulses causing 
this increase in the main have been of an economic nature. 
Therefore, the understanding of simple economics is a 
prerequisite to political understanding. ‘This, of course, 
does not mean that management has the responsibility to 
teach engineers to have a uniform set of party loyalties or 
beliefs. Rather, management should see to it that engi- 
neers as well as other educated people have not only an 
spportunity but the encouragement to develop themselves 
along the lines of understanding the economic and political 
atmosphere in which the corporation which employs them 
ives. Without this they cannot be expected to appreciate 
he degree and extent to which the present social trends can 
nfluence and are influencing both the contribution they 
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can make to society and the reward which society feels is 
appropriate for the contribution. Such education can 
and often should be supplemented by the encouragement 
of participation in civic affairs. 


SUMMARY: BUILDING BLOCKS OF MANAGEMENT 
POLICY 


r YO SUMMARIZE in brief, a proper plan for the develop- 
ment of engineers should include: 


1. A plan for their selection. 

2. A plan for specialized training and orientation and 
appropriate evaluation upon first coming to work. 

3. A plan for advanced technical education appropriate 
to the aims and objectives of the company applicable to 
the first few years of employment. 

4. A logical and effective plan of organization involving 
a minimum of supervisory layers, very few undefined 
responsibilities, and staffing by men with a clear under- 
standing of their ey, and management responsi- 
bility. 

5. A continuous system of properly appraising the 
contributions of the individual engineer. 

6. A strong interest in the engineer and a means for 
effectively guiding him along either the path of super- 
vision and management or on the path of individual 
technical attainment. 

7. The necessary and appropriate means for assisting 
the engineer to become more competent in either of the 
paths described in item 6 beyond that which can be ob- 
tained by ‘“‘on the job”’ training. 

8. Areal interest in the engineer and a plan to help him 
with his participation in professional societies. 

9. A plan to interest and stimulate the engineer not 
only in a field of technical or management attainment but 
also in the field of economic and political understanding. 


These plans then, in the author’s opinion, are the 
building blocks which management must use in discharging 
its responsibility for the development of engineers. 
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New York—Albany Relay System 


A radio-relay system to be constructed between New 
York, N. Y., and Albany, N. Y., will augment existing 
facilities between the two cities, according to an announce- 
ment by the American Telephone and Telegraph Com- 
pany, and also will interconnect with the newly constructed 
Albany-Buffalo microwave system to provide a second 
radio-relay route westward from New York City. 

Initially, the new system will provide three northbound 
and two southbound channels for television service and 
one in each direction for protection and maintenance. 
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Comparative Cost of Distribution Systems 


H G. BARNETT 


FELLOW AIEE 


HE PURPOSE OF THIS ARTICLE is to compare 

the effect, on the cost of new overhead, open-wire 
distribution systems, of using either 4.16 kv or 13.2 kv as 
alternative primary-feeder voltages for supplying load in 
the same area. The range of load densities considered 
is 125 to 16,000 kva per square mile. This load-density 
range is representative, therefore, of heavy-rural to heavy- 
urban loads. 

At a given load density, costs of distribution systems 
employing either 4.16-kv or 13.2-kv primary feeders are 
based on a system in which, for either primary-feeder 
voltage, similarly arranged primary-feeder circuits are 
extended until 3-per-cent voltage drop, or the kilovolt- 
ampere loading limit of the primary feeder is reached, 
whichever occurs first. The cost of a distribution system 
in which 4.16-kv primary feeders are loaded to a maximum 
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Figure 1 (left). Per cent of total distribution system cost allo- 

cated to each component, and capitalized losses. 4.16-kv prim- 

ary feeder voltage. Maximum allowable primary-feeder loading 

of 2,500 kva. Figure 2 (right). Per cent of total distribution 

system cost allocated to each component, and capitalized losses. 

13.2-kv primary-feeder voltage. Maximum allowable primary- 
feeder loading of 7,500 kva 


H—Subtransmission circuits 
D—Distribution substations 
P—Primary-feeder circuits 
T— Distribution transformers 
S—Secondary circuits 
L—Capitalized losses 


of 2,500 kva is compared with the cost of three different 
distribution systems for the same load density, employing 
13.2-kv primary feeders, loaded to a maximum of 2,500, 
5,000, or 7,500 kva. The actual load densities considered 
are 125, 250, 500, 1,000, 2,000, 4,000, 8,000, and 16,000 
kva per square mile. 

The total distribution system cost is considered to be the 
sum of the costs for high-voltage subtransmission circuits, 
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primary distribution substation, primary-feeder circuits 
distribution transformers, secondaries, and capitalizec 
system losses. The per cent of total system cost allocated 
to each of these components is shown in Figure 1 for < 
system with 4.16-kv primary feeders loaded to a maximum 
of 2,500 kva, and in Figure 2 the total system cost for < 
system with 13.2-kv primary feeders loaded to a maximun 
of 7,500 kva. 
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Figure 3. Comparative cost, with capitalized losses included, o 
alternative distribution systems employing either 4.16-kv o 
13.2-kv primary-feeder voltage 


(1) 4.16 kv, maximum allowable primary-feeder loading of 2,500 kva 
(2) 13.2 kv, maximum allowable primary-feeder loading of 2,500 kva 
(3) 13.2 ko, maximum allowable primary-feeder loading of 5,000 kva 
(4) 13.2 kv, maximum allowable primary-feeder loading of 7,500 kva 


In Figure 3, the comparative total costs for the fou 
systems indicate that in light-load-density areas, wher 
primary-feeder voltage drop is the factor that determine 
the allowable loading of primary feeders, 13.2 kv is eco 
nomically favorable. As a primary-feeder voltage, 4.1 
kv becomes more favorable economically as load densit 
of the system increases, and as the kilovolt-ampere load 
ing limit of the alternative 13.2-kv primary feeders of th 
system is reduced. 


Digest of paper 53-79, ‘“Comparative Cost of Distribution Systems With 4.16-Kv « 
13,2-Kyv Primary Feeders,” recommended by the AIEE Committee on Transmissic 
and Distribution and approved by the AIEE Committee on Technical Operations f« 
presentation at the AIEE Winter General Meeting, New York, N. Y., January 19-2 
1953. Not scheduled for publication in AIEE Transactions. 
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FNHE CHOICE of equip- 
ment insulation is de- 
_ pendent upon the mag- 
itude of voltage permitted 
y the protective equipment. 
n 1941, by joint action of 
IEE, Edison Electric Institute (EEI), and National 
wlectrical Manufacturers Association (NEMA), a list of 
asic impulse insulation levels was established from which 
Il insulation levels were to be chosen. More recently 
his problem has been attacked anew, and on May 29, 
950, by joint action of these same organizations, agreement 
yas obtained upon a set of values for insulation levels of 
50 to 1,050 kv, inclusive. This action recognized the 
xcellent operating experience obtained with reduced 
asulation on systems with good grounding conditions and 
9 this end introduced a new level of 825 kv, intended for 
30-kv systems with exceptionally good grounding. The 
york of the triple-joint committee is continuing for systems 
f lower voltage. International standardization, through 
he International Electrotechnical Commission, is also in 
rogress. Because of the differences in system voltage in 
afferent countries, as well as the variation in emphasis 
laced on different operating practices, international 
tandardization presents a more difficult problem. 

It is the purpose of this article to present the opinions 
nd methods‘ of approach of one group of individuals 
yorking on this problem in the hope that this analysis will 
ssist in the understanding of the problem and promote 
he cause of national and international standardization of 
isulation levels. Basic impulse insulation levels above 
,050 kv are not considered here since preferred system 
oltages have not been designated. ‘The authors suggest, 
owever, that the same philosophy of protection presented 
ere be applied in establishing the higher levels. 


LIGHTNING ARRESTERS 


Types. In both the United States and Canada insula- 
on co-ordination centers largely around the characteristics 
f lightning arresters. There are three classes of lightning 
rresters for the protection of apparatus: station, line, 
nd distribution. Station and line arresters are of the 
alve type, whereas distribution arresters may be of the 
alve or expulsion type. All lightning arresters are rated 
1 terms of 60- or 50-cycle voltage. The voltage rating 
esignates the maximum rms voltage of system frequency, 


sndensed text of paper 52-278, ‘Insulation Co-ordination,” recommended by the 
[EE Committees on Substations and Transmission and Distribution and approved by 
e AIEE Committee on Technical Operations for presentation at the AIEE Fall General 
eeting, New Orleans, La., October 13-17, 1952. Scheduled for publication in AIEE 
ransactions, volume 72, 1953. 
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Certain changes in United States practice are 

proposed, while the practices in the United 

States and Canada are presented for the benefit 
of engineers of other countries. 
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applied across the arrester 
terminals, against whichit can 
interrupt its power follow cur- 
rent and restore itself to an 
insulator once discharged by 
a surge. Valve arresters 
have a voltage rating only, because they themselves deter- 
mine their follow current. Expulsion arresters have, in 
addition, fault current ratings since their follow current 
may depend not only on the arrester, but on the system 
characteristics as well. 


Characteristics. ‘The protective characteristics of expul- 
sion arresters are determined by their impulse sparkover 
voltages. The voltage during the flow of discharge current, 
called discharge or residual voltage, is low and need not be 
considered. In the case of valve arresters, the discharge 
voltage is the significant protective characteristic for 
purposes of co-ordination. The impulse sparkover voltage 
of valve arresters usually is less than the discharge voltage, 
and in addition, its duration is so short that it becomes 
unimportant. 

The discharge voltages of arresters are stated in terms 
of the crest voltage reached during the discharge of an 
impulse current of 10X20-microsecond wave shape. The 
wave shape of the corresponding discharge voltage ap- 
proximates the 1.5X40-microsecond waveform in terms 
of which the withstand voltage of insulation is specified. 
For station-type arresters, the maximum discharge voltage 
crests at 5,000, 10,000, and 20,000 amperes are approxi- 
mately 3.67, 3.95, and 4.30 times the arrester rated rms 
voltage. Similarly, for the line-type arresters, the discharge 
voltages for 5,000, 10,000, and 20,000 amperes are, re- 
spectively, 4.68, 5.18, and 5.69 times the rated voltage. 
In this article, co-ordination is based on the discharge 
characteristics of station-type arresters. Other types of 
arresters may be used in practice; however, the differences 
in performance should be recognized. 


Selection of Arrester Rating. In order to determine a 
protected level, not only must the impulse characteristics 
of arresters be known, but the rating of the arrester must 
be selected. The proper rating depends on the maximum 
system voltage and the system characteristics, especially the 
type of system grounding. 

On systems where neutrals are isolated, it is customary 
to use arresters whose ratings are at least as high as the 
maximum operating phase-to-phase system voltage. These 
arresters generally are called 100-per-cent arresters. 

On systems whose neutrals are grounded, there exist 
various possibilities of arrester ratings, depending on the 
system characteristics and the arrester location. Systems 
grounded through high impedance or Petersen coils require 
100-per-cent arresters. On low-impedance grounded sys- 
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Figure 1. Probable 
distribution of protec- 
tive characteristics of 
lightning = arresters. 
These distributions 
are truncated, that is, 
limits are fixed. 
These curves do not 
apply to arresters for 
rotating machines. 
A. Station type, dis- 
charge voltage; B. 
Station type, impulse 
sparkover; C. Line 
type, discharge volt- 
age; D. Line type, 
impulse sparkover 


PERCENT OF ARRESTERS WHOSE CHARACTERISTICS 
DO NOT EXCEED ABSCISSAE 


PERCENT OF MAXIMUM 
CHARACTERISTIC 


tems, lower arrester ratings may be satisfactory. When 
the maximum dynamic voltage to ground on any phase is 
limited to 80 per cent of the normal line-to-line voltage, a 
so-called 80-per-cent arrester is applicable. This is an 
arrester whose rating is 80 per cent, or the next higher 
standard rating, of the rating usually used on isolated 
neutral systems. If the system impedances are such that 
X,/X; ratio is less than three and the Ro/Xi ratio does not 
exceed one, then the maximum line-to-ground voltage 
that appears on any phase during fault conditions will 
not in general exceed 80 per cent. Such a system is 
usually referred to as being “‘effectively grounded.” The 
large majority of systems in the United States operating 
at 115 kv or higher are effectively grounded. 

Even lower rated arresters are sometimes applied. In 
each application the possible overvoltage must be cal- 
culated to minimize the possibility of arrester damage. 
Limits have not been generally agreed upon for X0/X1 
and Ro/X, ratios for these lower rated applications. 

The 4-wire distribution system, in which the neutral 
wire is carried to each transformer and grounded at least 
at each transformer, generally utilizes arresters 75 per cent 
or less, a practice developed largely from experience. 

Where reduced-rating 80- or 75-per-cent arresters are 
applicable, the protective levels are lowered correspond- 
ingly, thereby affecting the co-ordination. In this article, 
applications will be referred to as 100, 80, or 75 per cent. 

Station-type lightning arresters of modern construction 
are relied upon to a high degree in the design and operation 
of electric systems. They have excellent service records. 
When properly applied, the rate of damage to arresters 
is about one in 10,000. The rate of damage to station-type 
arresters has been decreasing considerably, not only because 
of improvements in their construction, but also because 
the major system causes of arrester damage are being 
eliminated. The rate of damage to line and distribution 
types of arresters is higher, probably because of their lower 
discharge capacity and possibly because the user may 
accept a greater risk in the application of these types. 
Some 20 years ago the record was not as good. The 
accumulation of moisture in arresters then contributed con- 
siderably to arrester damage. 
of concern. 


This is no longer a cause 
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PROTECTED LEVELS AND MARGINS 


ITH THE ARRESTER RATING determined for any pai 
WV location, it is next necessary to set up th 
conditions under which the arrester will operate so thé 
the voltage to which the equipment will be exposed can 
determined. Two general types of application are recog 
nized. 


? 
1. Substation protection. : 
2. Line equipment protection. ‘ 


Substation Protection. Most transmission lines and suk 
stations, particularly for those above 69 kv, are protecte 
against lightning by means of ground wires. It has bee 
estimated, based upon records obtained by numerov 
investigations, that, for the discharges of arresters locate 
in stations, only 4 per cent exceed 5,000 amperes cre: 
and only 1 per cent exceeds 10,000 amperes crest. Th 
probability of occurrence of these discharges for eac 
arrester is one every 14 years for 5,000 amperes and on 
every 58 years for 10,000 amperes. A reasonable compre 
mise for a single value of current to use in co-ordinatin 
applications for different systems thus would appear to b 
a 5,000-ampere 10X20-microsecond wave. Analyticz 
considerations indicate that the discharge currents increas 
with system voltage. Similarly, the discharge currents fe 
wood-pole lines are, in general, higher than those on stee. 
tower lines. 

A margin must be assumed above the discharge voltag 
corresponding to 5,000 amperes to cover the many ir 
tangible factors involved in this problem. For this purpose 
an allowance of 15 per cent of the arrester discharge voltag 
plus a constant of 30 kv will be taken. The constant ¢ 
30 kv is intended to cover the voltage drop in the arreste 
downlead and in the arrester ground. This will be a: 
sumed to be independent of the system voltage. The 15 
per-cent margin is based upon an estimate of the mo; 
severe conditions to be encountered. A strong elemer 
of judgment, based upon operating experience to date, - 
involved in this assumption. Many of the factors enterin 
into the margin are of a probability nature and difficu 
of determination. It is improbable that all of the mo: 
severe conditions will occur simultaneously; they shoul 
not be pyramided one upon the other. As will be see 
subsequently, the assumption of the 5,000-ampere 10X 2( 
microsecond discharge current through the arrester plt 
the margin just enumerated results in a protected leve 
that conforms closely to the basic impulse insulation leve 
which, in practice, have exhibited excellent performance. 

To the extent outlined in the two steps just mentionec 
the assumptions made for the lightning arrester discharg 
current and the assumptions for the margins are interre 
lated. If more stringent discharge conditions be specifie 
for the lightning arresters, then still to demonstrate th 
same acceptable co-ordination, it would be necessary 1 
use a smaller margin between the lightning arrester di: 
charge voltage and the basic impulse insulation levels. 

It is appreciated that the foregoing approach simplifie 
the problem enormously. An accurate analysis attemptin 
to take all the factors into proper accord would be e 
tremely complicated, if not impossible. This is not to sa 
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that the various factors entering into the problem should 
not be studied individually. 

Some of the factors entering into the foregoing assump- 
tions are 


1. Wave shape of discharge current. The wave shape of 
the arrester discharge current affects the crest amplitude 
and the wave shape of the discharge voltage. A rate 
of rise of 5,000 amperes per microsecond with a crest current 
of 5,000 amperes has been suggested by some as a more 
suitable discharge current upon which to base co-ordina- 
tion. This would be a departure from a practice on which 
all our experience rests. There is no published evidence 
that a discharge current of this character has been obtained 
through an arrester in the field that has been connected 
to a transmission system supplied with a ground or shield 
wire. Such a wave is difficult of attainment in the labora- 
tory. The authors do not favor this suggestion. Since 
so many factors are involved, it appears unwise to put too 
much emphasis on the 5,000-ampere-per-microsecond rate 
of rise which evidence from the field indicates does not occur 
frequently in shielded systems. 


2. Shielding. It has been assumed that both the sub- 
station and the transmission line are protected by a ground 
wire. The absence of station and line shielding will 
increase the probability of high currents in the arresters. 
This is particularly true for the shielding over the station 
and the first few spans of line. 


3. Separation between the arrester and protected equipment. 
It is desirable that the arrester be located as close as possible 
to vital equipment. In some cases, more than one arrester 
is required to assure protec- 
tion of the substation. Such 
factors as the magnitude and 
the rate of rise of the incoming 
voltage waves, the length of 
the downleads to the trans- 
former and to the arrester, 
the separation between the 
protected equipment and the 
downlead, the presence of 
additional outgoing lines, and 
the length of stub end busses; 
all affect the magnitude and 
wave shape of the voltage at 
the protected equipment. 
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4, Insulation characteristic. 
The major insulation of 
transformers is such that for 
chopped waves the withstand 
voltage is about 15 per cent 
sreater than for the full-wave 
value. This turnup of the in- 
sulation value for short times 
can be regarded as a favor- ! f H 
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able tolerance, but must be 
considered simultaneously 
with the wave shapes obtained 
when separation factors are 
analyzed. 
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— BASIC IMPULSE INSULATION LEVELS 
PROTECTED LEVEL WITH 100 PERCENT ARRESTERS 


PROT. LEVEL=4.22 Ey+30 KV 


PROT. LEVEL= 3.37+30 KV 


BIL=350 KV—— 


Figure 2. Application of station-type lightning arresters to substations 115 to 230 kv, inclusive. 
Arrester discharge current is 5,000 amperes, 10X20 wave. 
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_ 5. Probability of lightning arrester manufacture. In view 
of the probable distribution of discharge voltages shown 
in Figure 1, it has been proposed that co-ordination be 
based not on the maximum to be expected, but a lower 
arrester voltage. With this the authors do not agree, but 
believe that discharge voltages below the maximum should 
be regarded as an additional favorable tolerance included 
with the other factors entering into the margins. A 
similar objection applies to taking advantage of a possible 
lower arrester voltage characteristic arising from the fact 
that a large number of elements are used in series. 


6. Probability of manufacture of the protected equipment. 
Although the insulation of the protected equipment is 
rated on a minimum basis, in the variabilities of manu- 
facture and in the necessities of design, certain margins 
are involved. These margins exist with even more reason 
than the arrester margins, as the arrester probability can 
be controlled by test in the course of manufacture. There 
is no way of determining the actual insulation breakdown 
strength of solid insulation without destruction. The 
authors are not proposing that this region be encroached 
upon, but merely state that this region does exist and 
should be recognized. 


From the foregoing it is quite evident that for usual 
applications it is quite impractical to approach the problem 
other than through an assumption such as indicated, 
namely, adopt a reasonable discharge current through the 
lightning arrester and a margin above the discharge voltage 
resulting with this current through the arrester. 

Having decided to base the protected level on the 
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voltage of a station arrester when discharging a 5,000- 
ampere 10X20-microsecond current wave, with a margin 
of 15 per cent plus 30 kv, it is possible to arrive at an 
analytical expression for the protected level. The discharge 


voltage= (3.67) (E,,) where P is the arrester application 


in per cent and £,, is the maximum system voltage. Apply- 
ing the margin, the protected level becomes: 

P. 
(1.15) 2 (3.67) (En) +30 
which reduces to 
4,22 E, +30 ky for 100-per-cent applications (1) 
3.37 E,, +30 kv for 80-per-cent applications (2) 
3.17 E,, +30 ky for 75-per-cent applications (3) 


Line Equipment Protection. This condition is to cover 
equipment connected directly to the line in exposed 
positions. It applies particularly to system voltages of 69 
kv and below. Due to the greater exposure, the proba- 
bility of high discharge currents is greater than in the case 
of substation applications. The maximum discharge 
voltage for a 20,000-ampere 10%20-microsecond wave 
will be used. In these cases, the lightning arresters and 
the clearances required are so small that the lightning 
arrester can be mounted directly on the equipment to be 
protected. For this reason, no margin for co-ordination 
purposes is necessary. ‘This is not to say that many of the 
factors enumerated in the foregoing will not be present. 
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The magnitude of the current discharged by the arrest 
may be larger or smaller than the assumed 20,000 ampere 
Likewise, the wave shape of the discharge current ma 
depart from the assumed 10X20-microsecond wave. 
the transformer is connected to a system which is shielde 
it is probable that the discharge current will be small 
than 20,000 amperes. The same probabilities relating 1 
the insulation characteristic, the probability of arrest 
manufacture and the probability of manufacture of tt 
protected equipment, will apply to this case as for sul 
station protection. It is assumed that the departure fro 
the assumed characteristics is such that simultaneous o 
currence is not probable and that satisfactory protectic 
will be obtained with the assumed arrester dischar; 
current and no margin. 


PROTECTED LEVELS 


ee PROTECTED LEVEL OF substation equipment usir 
station-type lightning arresters for the conditions ju 
enumerated is plotted in Figure 2. The straight lin 
show the protected level obtained according to equations 
2, and 3. These formulas assume an infinitely lars 
number of arrester ratings from which to choose arrester 
The plotted points represent the protected levels obtain 
by using the next larger standard lightning arreste 
These points may be compared to the correspondir 
basic impulse insulation levels that are now standar 
Recognizing the admirable performance obtained with tt 
type of arrester with the standard basic impulse insulatic 
levels, the assumptions for arrester discharge current at 
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g are fully justified. The abscissa for this figure 
3 plotted against the maximum tolerable voltage which, 
or all system voltages in excess of 34.5 kv, is 5 per cent 
sreater than the nominal system voltage. 

Due to the difficulty in discerning the points in the lower 
ange of voltages in Figure 2, Figure 3 has been prepared 
or this range. The analytical expression for 100-per-cent 
applications has been drawn for orientation. In the 
United States, in this range of system voltages, no 
attempt is made to economize on insulation because of 
yrounding the system. ‘This results because the disad- 
yantages of a greater number of levels absorb such ad- 
vantages that might result from introducing less material 
nthe equipment. The crosses indicate the protected levels 
hat can be attained with arresters. Between systems of 
14.4 kv and 34.5 kv, two alternate arresters are used. In 
his range, with the higher rated arresters, the protected 
evel of two systems lies above the corresponding basic 
mpulse insulation levels. This is particularly pronounced 
or the lower level basic impulse insulation level in the 
4.4-kv system. The protected level provided by the 
ower rated arresters in this range is well co-ordinated with 
he corresponding basic impulse insulation levels. How- 
sver, these lower rated arresters in all cases have a rating 
ust slightly below the maximum tolerable system voltages, 
and should not be applied unless it is known that the system 
voltage at the particular point of application is lower. 

The advantage of the grounded neutral system is quite 
evident. It permits the use of a sufficiently low rated 
arrester so that protection is positive and at the same 
ime the arrester is not endangered. 

Of recent years the 13.2/22.8 Y system has come into 
sonsiderable favor for pole-type rural distribution lines. 
While not widely recognized as a standard voltage, its use 
Ss growing rapidly. A basic impulse insulation level of 
(25 kv is regularly being supplied for distribution trans- 
ormers. 

The existence of the double and triple values of basic 
mpulse insulation levels in the lower voltages will be 
liscussed later. Let it suffice for the moment to observe 
hat, except for the 14.4-kv system, the arresters as applied 
upply protection for the lowest level. 

Similar data for line-type arresters are plotted in Figure 
|. The same assumptions as to arrester rating, arrester 
lischarge current, and margin were assumed. It is 
vident that the protection obtained, as compared to 
tation-type arresters, is less. In many of these applica- 
ions, to demonstrate protection at all, it is necessary to 
lecrease the severity of the assumptions. This is par- 
icularly true of the 100-per-cent arrester applications. 

Similar data for line equipment protection are plotted 
a Figure 5, using the assumptions for this case, namely 
| 20,000-ampere discharge through the arrester and no 
margin. Here also a comparison of the protected level 
vith the insulation level would indicate incomplete pro- 
ection where 100-per-cent arresters are applied. For 
ystems of this type, the lower rated arresters are applied 
omewhat above their rating unless the system voltage 
; lower than the standard maximum tolerable value. 
Phe advantage of grounding, in permitting the use of lower 


: 


UNE 1953 


Wagner, Witzke, Beck, Teague—Insulation Co-ordination 


500) = BASIC IMPULSE INSULATION LEVELS 

+ PROTECTED LEVEL WITH 100 PERCENT ARRESTERS 

fe) o ” “ 80 " “ pie ee 
Pr lite a 2 » «+ 4=WIRE SYSTEMS | 


300 
z 

z 

= 250 

oO 

ec 

o 

w 200 

> 

Ww 

= 

a 

Ww 

= 

Oo 

# 150 

& 20KV=LIGHTNING ARRESTER 
& RATING 


13 1S 20 25 30 35 
MAXIMUM TOLERABLE VOLTAGE IN KV 


40 45 50 60 70 60 


Figure 4. Application of line-type lightning arresters to sub- 
stations 14.4 to 69 kv, inclusive. Arrester discharge current is 
5,000 amperes. Margin is 15 per cent +30 kv 


rated arresters, is well illustrated. ‘To form an idea of the 
improvement in protected level for discharge currents 
below 20,000 amperes, the current scale has been added. 
By merely dropping any point by the distance shown on 
the arrester current scale, the protected level for a current 
other than 20,000 amperes can be obtained. 

For system voltages of 14.4 kv and below, ‘several im- 
portant factors enter to complicate the problem of trans- 
former protection. First, a distinction is made between 
distribution and power transformers. In _ distribution 
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Figure 5. Application of line-type lightning arresters to line 
equipment protection. Plotted points for 20,000-ampere arrester 
discharge. No margin. For other currents drop points by 
distance indicated by arrester current scale. Dotted portion of 
curves are borderline applications and should not be used unless 
system voltage is lower than standard maximum tolerable 


501 


SAVINGS IN PERCENT 
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Figure 6. Typical savings in equipment cost resulting from the 
use of reduced transformer insulation. Savings are expressed 
in per cent of fully insulated transformer cost 


transformers, 500 kva and below, the number of trans- 
formers being so large every effort is made to keep the 
insulation level as low as consistent with good protection. 
In the larger transformers, above 500 kva, the impulse 
levels are increased one level, although the low-frequency 
tests are kept the same. The added insulation is attractive 
to utility engineers on the grounds of conservatism, but 
little argument actually can be advanced to support this 
practice. If a given amount of insulation is already 
sufficient, added insulation is simply superfluous. Second, 
single-phase transformers whose terminal voltage is rated 
less than 8.67 kv are insulated so that they may be con- 
nected for either delta or Y operation with the same voltage 
across their terminals but with higher phase-to-phase 
voltage on the system. Third, since the limitations im- 
posed by the second consideration do not apply®*to 3- 
phase transformers, there is a distinction as to whether the 
transformer is single- or 3-phase. 


Basic Impulse Insulation Levels. The foregoing discussion 
was intended to analyze the impulse insulation levels in 
use in the United States in the light of present-day lightning 
arrester characteristics. It presents the justification for 
the United States values listed in Table I. In addition to 
those listed, a half-level of 825 kv has been approved by a 
joint committee of AIEE, EEI, and NEMA. An additional 
value of 125 kv has also found favor with some utilities for 
rural 4-wire systems, and while adequate protection can 
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Table I. Proposed International Electrotechnical Commiss: 
Standard Impulse Insulation Levels in Kv 


Series II, , 
Standard in Use in th 


Series I United States* and Cane 
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CT er Ak en iar (oo ea FG 3 

450+ 

550 

650 

750 

900 

1,050 


Se eee 
*In addition, the United States’ Standards also include a 30-kv value and a ten! 
tively approved value of 825 kv. 

+ The figures in this column are common to both Series I and Series II. 


be provided for this type of equipment, it has not receive 
approval as a standard level. 


REDUCED INSULATION IN POWER TRANSFORMERS 
AND CIRCUIT BREAKERS 
HE APPLICATION OF reduced transformer insulatio: 
as practiced in most locations in the United States, 
predicated on the basis of having the best available pr 
tection against lightning surges, which implies, in additic 
to adequate shielding, the installation of 80-per-cent, « 
lower, station-type lightning arresters on or close to th 
transformer. Typical savings in equipment cost that ca 
be realized by using reduced insulation are shown 1 
Figure 6A as a function of transformer rating. Th 
figure is based on the use of oil-insulated self-cooled 3-pha: 
transformers on a 230-kv solidly grounded 60-cycle systen 
Reducing the transformer insulation one class, from 22 
to 196 kv, results in savings of 9 to 15 per cent, includir 
the cost of station-type arresters. The savings in tran 
former cost alone exceed 16 per cent. The cost of a ful 
insulation class transformer without lightning arrester 
taken as 100 per cent. Approximately the same savin; 
can be realized for forced-oil water-cooled transforme 
as for self-cooled transformers. 

At the lower transmission voltages the savings, althoug 
still significant, are not as large as at the higher voltag 
because insulation represents a smaller part of the tot 
transformer cost. As shown in Figure 6B, the savings rang 
between 2 and 8 per cent for the case of 115-kv insulation 
class transformers and 121-kv station-type arresters applie 
to a 138-kv system. 

It should be noted that the lower curves in Figure 6 
and B assume that arresters are used with the reduce 
insulation transformers, but not with the transforme 
employing full insulation. This rather unfavorable con 
parison shows that important savings can be realized | 
using lightning arresters and reduced insulation. Tt 
use of reduced transformer insulation without lightnir 
arresters is not considered good engineering practice | 
most locations. 


In the United States, the use of reduced insulation - 
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ransformers is predicated on using 80- or 75-per-cent - 


station-type lightning arresters. To the best knowledge 
of the authors, rod gaps are not used as the primary pro- 
fection of transformers employing reduced insulation. The 
Jefinite trend toward reduced insulation at the higher 
voltages will decrease the use of rod gaps for the primary 
protection of transformers. As shown in Figure 6A and 
B, lower equipment costs result with reduced insulation 
transformers and lightning arresters as compared to full 
msulation and no arresters. This is fortunate because 
better protection is provided and fewer outages result even 
with lower equipment costs. 

The economies that can be realized by reducing the 
msulation in high-voltage circuit breakers are less than in 
the case of power transformers. An estimate of the savings 
that might be made by reducing the insulation class of 
sircuit breakers one class indicated possible savings on the 
order of 12 per cent at 230 kv. The cost of lightning 
arresters will exceed the savings that could be realized by 
reducing the circuit breaker insulation for all voltages 
below 230 kv, which means that reduced insulation cannot 
be justified simply by the application of separate arresters 
or Circuit breaker protection. 

Circuit breakers, in many cases, are installed at locations 
subjected to the more severe surges arriving in a station. 
[t should be noted, too, that the more common practice in 
the United States is to locate lightning arresters close to 
power transformers, which introduces considerable separa- 
flon distance between the arresters and the line circuit 
preakers. ‘The installation of separate arresters for the 
protection of circuit breakers is a practice that is not 
ollowed in the United States, excepting at the lower system 
voltages and in special cases at the higher voltages. 

The foregoing factors limit the application of reduced- 
nsulation circuit breakers to systems operating at voltages 
of 230 kv, and above, where the economies are appreciable 
and the separation distances, between arresters and the 
srotected equipment, are of less importance. Many 196- 
cv class circuit breakers are in service on 230-kv systems. 


CONCLUSIONS AND RECOMMENDATIONS 


1. In the protection of substations, particular attention 
hould be given to the shielding of the conductors against 
lirect strokes of lightning. This may be accomplished 
by the erection of poles, where adjacent structures do not 
srovide shielding, or by extending the ground wires from 
he transmission line over the substation. 

2. Special attention should be given to the reduction 
f the tower footing resistances of the towers adjacent to 
. substation. 

3. For substation application, the use of a margin of 
it least 15 per cent plus 30 kv between the maximum 
ightning arrester characteristic, for a 5,000-ampere 10 X 20- 
nicrosecond wave, and the basic impulse insulation level 
f the protected equipment is recommended. This 
ecommendation is based upon surge protection con- 
iderations. In some cases other factors may dictate the 
ninimum insulation requirements. 

4. Where equipment is located out along the line and 
3 protected by an arrester mounted on the equipment, 
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the use of the maximum lightning arrester characteristic 
for a 20,000-ampere 10X20-microsecond wave, with no 
margin, is recommended. 

5. It is recommended that the characteristics of 
lightning arresters of the valve type be specified by indicat- 
ing the maximum discharge voltage for a 10X20-micro- 
second wave and that the probability of manufacture of 
arresters of lower characteristics be given in the form of a 
curve, rather than by specifying, as at present, the average 
discharge voltage and a positive tolerance of 10 or 15 
per cent, according to whether the arrester is of the station 
or line type. 

6. On hydroelectric systems, consideration should be 
given to the possibility of high voltage caused by over- 
speed following load rejection. In general, it is believed 
that this may be neglected because the probability of a 
lightning stroke during the overspeed is remote. 

7. It has been demonstrated by experience and analysis 
that rod-gap protection is definitely inferior to that provided 
by lightning arresters. In some applications the use of 
arresters may result in a lower total investment in station 
equipment by permitting the use of lower insulation levels. 

8. Full insulation is indicated for circuit breakers of 
all voltage classes below 230 kv since separation distances 
between breakers and lightning arresters are normally 
greater than in the case of transformers. Further, the 
savings realized by reduced insulation are not as large 
in the case of circuit breakers as in the case of transformers. 

9. Recognizing the practical difficulties of the following 
suggestion, still it is recommended that some consideration 
be given to the reduction in the number of recognized 
system voltages in the range of 12.0 kv to 14.4 kv, inclusive. 

10. It is recommended that the impulse test values for 
transformers above 500 kva, intended for systems having 
voltages 15 kv and below, be made equal to the impulse 
test values for transformers below 500 kva. In other 
words, this means that the impulse test values for power 
transformers in this range be made equal to the impulse 
test values for distribution transformers. 


Isotopes in Power Plants 


Atomic energy, in isotope form, is doing a practical and 
important job for the power industry in inspecting boilers 
and lines in steam plants and in radiographic inspection of 
welded seams in steam boilers. Isotope Products, Ltd., 
using Iridium 192, have taken radiographic pictures on op- 
erating boilers. Recently, Isotope Products have been in- 
specting cast sections of a turbine speed ring for a hydro- 
electric generating section. 

Other applications of isotopes’ penetrating photographic 
properties include examination of power transmission units 
such as insulators, cable joints, and pothead castings. 

Thus, both in the steam generating units and in the trans- 
mission equipment which carries off the electric energy, 
isotope gamma-ray radiography is doing an important in- 
spection job. 
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LECTROHYDRAULIC SYSTEMS HAVE certain 

advantages over pure electromechanical systems which 
make them particularly suitable as an adjunct to electronic 
control for high-power-level actuation. Performance of a 
typical hydraulic servomechanism utilizing the Cornell 
Aeronautical Laboratories (CAL) transfer valve is illus- 
trated in Figure 1. 

All servomechanisms may be divided into two parts: 
(a) intelligence section which includes voltage-amplifying 
and phase-compensating functions, and (+) power output 
and driver stages. Section a contains devices which per- 
form the various signaling and computing functions. They 
provide no power to the load and may accomplish intelli- 
gence transmission by means of any of the systems used by 
communications and telemetering engineers. Section 6 
contains the power-converting devices, in which power from 
some energy source is transferred to the load in response to 
a signal from the intelligence portion of the loop. 

All mechanical servomechanisms are required to accom- 
plish some motion at the output in response to a variable at 
the input. This motion will be opposed, as are all me- 
chanical movements, by the three roots of force, namely, 
the act of doing work, acceleration of the structure, and 
mechanical friction. The frequency response of the servo- 
mechanism is determined mainly by the second of these 
which is brought about by the mass of the structure. ‘This 
mass is dictated by factors of allowable deflection for a 
given load, and safety factor. 

Often, in electric positioning servomechanisms, the de- 
signer will find that the inertia of the load is a small frac- 
tion of the total inertia which includes that of the actuator. 
This is aggravated by the fact that electric motors are es- 
sentially high-speed devices usually geared down to the 
load. At the motor end of this gear train, then, there is 
the large inertia which must accelerate very rapidly. 

In the low-inertia hydraulic servomechanisms, the pic- 


ture is entirely different. The actuator may be conven- 
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Figure 1. Closed loop characteristics 
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Figure 2. Valve schematic 


iently designed for a wide range of speeds or for linear o 
rotational motion. 

The CAL d-c transfer valve, which falls in the categor 
of a linear power amplifier, can be driven to full outpu 
flow rate of 30 cubic inches per second at pressures of 1,501 
to 2,000 pounds per square inch with an electric signal o1 
the order of 20 milliwatts into one side of its center-tappec 
input impedance of 6,000 ohms. ‘The time constant of th 
valve is on the order of 3 milliseconds. The a-c model re 
quires greater driving power. 

The CAL transfer valve is shown schematically in Fig 
ure 2. Hydraulic pressure is applied at A. There is ; 
very small amount of hydraulic flow past the orifice O, int 
the chamber P,, and out the nozzle N. Control of ot 
flow through the nozzle is by the flapper D, actuated by a1 
electric device. Pressure drop along this path is share 
between the orifice and the nozzle. Chamber pressure i 
then 750 pounds per square inch and the centering sprin: 
may be adjusted to give zero flow. 

Now, if a signal is applied to the coils of the electric ac 
tuator, the flapper will move in or out, either increasing o 
decreasing the nozzle pressure drop and, hence, the chambe 
pressure. An increase in chamber pressure results in th 
valve spool being moved to the left against the spring until 
new force balance is obtained. A decrease in chamber ha 
the opposite effect. The result is linear control of th 
flow of oil. Nozzle flow is small and kept inside the unit. 

Although the advantages of hydraulic control have bee 
recognized and applied in the aircraft industry, there hay 
been few applications in the field of industrial contro 
It is the belief of the author that hydraulic systems incor 
porating this valve would result in superior solutions t 
problems in many instances. 
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L HE DEVELOPMENT 
ih procedure for designing 

the control system for 
a nuclear power plant is 
basically the same procedure 
as for any other type of 
power plant. However, the presence of a nuclear reactor 
as a component in the system imposes many unusual 
design problems. ‘The basic method of approach to con- 
trol-system design consists first of studying the plant 
operational and control requirements. Following this 
review a preliminary block diagram of a control system 
to fulfill these requirements may be attempted. However, 
after a study of this diagram, it often becomes apparent 
that the inherent dynamics of the plant and the charac- 
teristics and limitations of some of its components are of 
utmost importance. Modifications are then made to the 
proposed block diagram. Once the desired operation of 
the control system is fully understood, the problem of 
synthesizing the control system can begin. 

At the present state of the art, the problems introduced 
by the reactor necessitate more study than do the con- 
ventional ones. Considerable literature has been written 
about reactor control,!~* but very little is available on the 
control of power plants employing a reactor. 


PLANT OPERATIONAL REQUIREMENTS 


Baie INFORMATION must be known concerning the 
operation and output of the plant. These opera- 
tional requirements are usually given in the basic plant 
specification. 

For the sake of illustration an elementary block diagram 
of a possible nuclear power plant is shown in Figure 1. 
Here the reactor is considered merely as a source of heat 
energy. When this heat is extracted by passing a coolant 
through the reactor, the heat energy is then transferred 
via a heat exchanger to a turbine 
system, and the output shaft of the 
turbine can be made to drive many 
types of working apparatus. ‘The 
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The general considerations affecting nuclear 

power plant control-system design are reviewed. 

Special emphasis is placed on the features of 
reactor control. 
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primary coolant considera- 
tions are basic for control de- 
sign, and it may be mentioned 
in passing that gas, water, 
and liquid metals have been 
proposed as reactor coolants. 

The ultimate usage of the system of course determines 
the specified-output requirements. A useful principle of 
control design is to attempt to place the primary operating 
controller near the output of the system. Consequently, 
the characteristics of the output loading as a function of 
turbine horsepower output is of first interest. In the case 
of an aircraft power plant this information might be 
specified in terms of aircraft speed as a function of turbine 
output. For a shipboard plant the information might be 
supplied in the form of propeller revolutions per minute 
versus turbine output. In any case an understanding of 
the relationship between the turbine and the load output 
is necessary to plant control. 

Another factor affecting the type of control system is the 
operational transitions required. ‘These transitions de- 
termine the range of control and the output-level variations 
required. Minor consideration is given to whether the 
final output is to be continuously variable, variable in 
steps, or some combination of the two. 

Startup and shutdown requirements affect the control 
system. Here the nuclear reactor plays a prominent 
part in determining plant performance, for nuclear reactors 
cannot be started up too fast and never can be really shut 
down. In considering the output of the nuclear reactor, 
there is no such thing as “‘zero power” involved. Even 
in a new cold clean reactor which has been shut down 
as much as possible, an inherent source of neutrons exists 
which causes a certain amount of nuclear fission to occur. 
This fission produces minute amounts of power and in the 
process more neutrons are released. This effect requires 
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Elementary block diagram of possible nuclear power plant 
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Figure 2. Simplified power-plant block diagram with reactor 
having a negative temperature coefficient 


that the reactor neutron output be monitored continually 
to see that the neutron level is kept under control. In 
practical cases this monitoring means that instrumentation 
for measuring neutrons must be capable of operating over 
ranges as wide as 6 to 10 decades and control provisions 
must be provided over a similar range. Starting up a 
reactor from a cold condition means that the reactor can 
operate over a neutron range of many decades before any 
appreciable useful power begins to occur at the output. 
Some arbitrary number of neutron fissions has to be taken 
as zero power. For example, 1 per cent of full-load output 
might be considered to be the equivalent of zero power. 
Transitions between 1 per cent and 100 per cent full power 
can be made relatively rapidly, but because of the safety 
aspects involved, transitions from a cold startup must be 
made quite slowly. 

A reactor which has been operating at a high power 
level is turned off neutronwise by manipulating the reactor 
control rods to reduce the reactivity of the reactor. How- 
ever, many secondary radiations, particularly gamma rays, 
exist from the formed fission products. ‘The amount of 
power from these secondary radiations is in some instances 
very substantial. Consequently, although the reactor has 
been turned off to the best of the ability of the operator, 
serious amounts of power still may be given off for a con- 
siderable length of time. Controlwise, this condition 
means auxiliary devices may be necessary to dump this 
spare power into a useless load. It can be seen therefore 
that the startup and shutdown of a nuclear power plant is 
dependent upon the reactor characteristics and differs 
from conventional plant techniques. 

The transient output requirements of the plant are also 
of some importance. From an operational point of view 
certain peak demands will be made on the system. These 
demands are similar to those made on a conventional 
plant whereby above-rating performance can be obtained 
for short intervals of time. The operational probability 
of such demands and the operational probability of any 
preferential power level of operation must be analyzed. 
For example in a central station plant where a relatively 
fixed load can be made to exist, it might be desirable to 
operate the nuclear powered generator at 100-per-cent 
capacity during most of its lifetime. If this were the case, 
the plant control system might be optimized at this load 
value. 

The design of the reactor with respect to poison override 
is another important operational-control consideration. 
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When some types of reactors are shut down, nuclear poisor 
are known to build up and reduce the over-all reactivi 
of the reactor. In time these poisons ultimately die ae 
A certain amount of additional reactivity can be designec 
into a reactor to override this poisoning effect. Be 
amount of the poisoning override which is built into t 
reactor becomes an operational factor because, with onl} 
a small amount of override reactivity in the system, the 
poisons can build up in a given amount of time to at 
amount capable of making the reactor inoperative. Before 
this time is reached the reactor might be turned back or 
and the poisons effectively burned out.. If, however 
the reactor poisons have built up to such a level that the 
plant cannot be turned on, it then becomes necessary t 
wait until the poisons die down to where the reactor agair 
can be made critical. To build enough reactivity into < 
reactor always to override the poisons may require a large 
amount of fissionable material. If the service to which the 
power plant is put is such that the plant must be shut dowr 
frequently for critical periods then some other means mus 
be found for supplying auxiliary power during the dead-of 
time of the reactor. 

Another of the factors which is involved in the desigr 
of control components is the reactor and plant lifetime 
Contrary to popular opinion, reactors do not have an in 
definite life. The uranium atoms which are involved ir 
the fission process become used up and although a tre, 
mendous amount of energy is available each time a uranium 
atom is fissioned, ultimately enough fissions occur so thai 
the reactor becomes depleted in uranium and no longer wil 
maintain a chain reaction. Other factors, such as radia- 
tion damage to the structural material of the reactor or the 
corrosion of any portion of the mechanisms, may cause the 
end of life of the reactor. If the design of the plant car 
be made such that all components have an effective in- 
definite lifetime compared with the lifetime of the reactor 
it then may be feasible to employ some means of changing 
the fuel or of possibly even changing reactors. 


PLANT CONTROL REQUIREMENTS 


Oe THE OVER-ALL CHARACTERISTICS required of the 
plant have been specified, certain of the details o 
these characteristics pertaining directly to the contro 
system can be examined. Detailed control informatior 
is needed about the steady-state output error that can be 
tolerated. That is, how important is it that the plant give 
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Figure 3, Steady-state temperature pattern 
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‘igure 4. Block diagram of system maintaining primary coolant 
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gut a fixed number of kilowatts or given propeller revolu- 
ions per minute and hold this output regardless of opera- 
ional transients. The steady-state output error directly 
specifies the tolerable steady-state plant-instrument errors. 
frequently, control systems are devised whereby the errors 
of many instruments in many loops add up to produce a 
uigher probable error than the over-all specifications per- 
mit. On the other hand it is possible in the design of cer- 
ain loops to integrate out instrument errors in such a 
manner that they do not show up in the final output. From 
he over-all error permitted, the designer can work back- 
wards through each loop figuring the steady-state error 
hat conventional control components will impose upon the 
stem. 

Similarly, certain plant and reactor transient errors may 
9e permitted for some of the instruments. For example, 
f two thermometers are used in the system and one 
thermometer has a much larger time constant than the 
ther, it is obvious that in a transient change both of these 
thermometers will not read identically. If these instru- 
ments are used in control loops, the output of a particular 
oop may temporarily permit an error to exist in the plant 
output. 

One control requirement which is peculiar to the 
auclear power plant is the instrumentation setup for alarm, 
sutback, and “‘scramming” circuits. Alarm circuits are 
sommon in the power industry, but the peculiar notion of 
‘scram’’ is one limited to the reactor field. A scram in 
-eactor parlance consists of an attempt to insert as much 
aegative reactivity as possible into the reactor in as short 
4 time as possible. Practically, a scram usually means 
njecting safety rods into the reactor with some violence. 
[he safety requirements of the reactor are such that it is 
isually necessary to employ scramming devices. However, 
rom a practical power point of view, it is obvious that the 
slant must be kept in an operable state as continuously as 
sossible. The plant must not be shut off every time some 
ninor control in a secondary loop malfunctions. There- 
ore the control designer’s problem is to limit the number 
sf controls which can cause a scram to an absolute mini- 
num. 

For all accidents other than the type requiring a scram, 
t is possible to cut back the reactor power level or merely 
o ring an alarm and have an operator manually make the 
1ecessary adjustment or shutdown. 
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PLANT DYNAMICS 


HE HEART OF the control-system problem is the primary 

coolant-system operating cycle. There are many 
patterns into which the temperature and the flow of the 
coolant coming in and out of the reactor may be manipu- 
lated to produce the desired output power. The system 
operating cycle may be determined by many items such 
as auxiliary requirements, corrosion, or peak temperatures 
permitted. However, in a control system designed about 
a reactor one should attempt to follow this basic premise. 
If the reactor has a negative temperature coefficient, the reactor system 
preferably should have the average coolant temperature constant. A 
word of definition is necessary concerning the reactor tem- 
perature coefficient. To say that a reactor possesses a 
negative temperature coefficient means that as the reactor 
average temperature increases its over-all reactivity de- 


creases. That is, the chain reaction will slow down with 
increasing temperature. ‘This condition is obviously de- 
sirable. 


Examine the simple plant shown in Figure 2 in the 
light of this premise. This illustration shows a primary 
coolant being circulated at constant flow through a reactor 
having a negative temperature coefficient. A steady output 
is being produced, and now suppose that more output is 
required by the load. This greater loading causes more 
heat to be extracted from the heat exchanger and for a 
short period of time the heat capacity of the heat exchanger 
can usually supply this load. However, the additional 
energy extracted from the system requires that the tempera- 
ture of the coolant into the reactor must drop. If the 
reactor has a negative temperature coefficient as defined 
in the foregoing, the dropping of the coolant temperature 
inserts more reactivity into the reactor. If the reactor 
was initially in a critical state it now temporarily becomes 
supercritical. More energy is then available from the 
reactor, and consequently the output temperature of the 
coolant rises, and in the steady state the reactor returns to 
its critical condition with the average coolant temperature 
the same as it was initially. These steady-state tempera- 
ture conditions are shown in Figure 3. It will be noted 
that without any control mechanism whatever the reactor 
system has stabilized itself about a given average tempera- 
ture and automatically supplied any reasonable demand 


put upon it. This is the case only where the program of 
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Figure 5. Steady-state temperature pattern 
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primary coolant operation is such that the average coolant 
temperature remains constant. 

_ Let us assume now for some reason other than the reactor 
control system it is desirable to establish a different 
pattern of coolant temperatures. A reasonable pattern 
might be that shown in Figure 4. This illustration shows a 
simple system which might be called for by some structural 


condition desiring to keep the outlet temperature fixed at 


a given maximum level. Figure 5 shows a block diagram 
of how this condition might be achieved. Again if more 
load were required the inlet temperature to the reactor 
would drop. More reactivity would be inserted in the 
reactor because of the negative temperature coefficient. 
The outlet coolant temperature would tend to rise, but now 
a control: has been inserted on the outlet temperature 
which measures the temperature and then. varies the 
coolant pump speed in such a manner so as to reduce this 
outlet temperature. In this manner it is very feasible to 
hold the outlet temperature constant as a function of load 
as seen in Figure 4. However, it will be noted that the 
average, coolant temperature drops with load meaning 
that the reactor, because of its negative temperature coeffi- 
cient, would tend to.operate in a supercritical condition. 
Consequently another control loop, usually rod control, 
must be added to the system to extract the reactivity put 
in by the change in coolant temperature. 

The system of Figure 5, from a control point of view, 
compares unfavorably with the previous system. Here 
the external control systems which have been added cause 
the reactor system to operate in a manner contrary to its 
own inherent stability. Consequently, the system is not 
quite as safe and _ requires considerably more control 
equipment. Neither of the simple systems described is 
completely practical for an actual plant, but many deriva- 
tives and variations can be derived which will fulfill 
the required specifications in a compromise manner. 

Once the primary system operating program has been 
determined, it would be very desirable to have the transfer 
functions of all of the major system components available. 
Unfortunately, in the present state of the art the control 
designer must.be satisfied with far less. Usually a simplified 
approximation. to the transfer function of a given com- 
ponent is made analytically, and the simplification is 
usually so great that the resulting equations can be handled 
easily in multiloop analogue networks. 

Still more information, however, is needed before the 
designer can attempt to synthesize a complete control 
system. ‘The transport times of the various coolants and 
the various loops must be known. Plants can be laid out 
with many feet of pipe between major components, and 
the time delay in these pipes is an important part of the 
control system. Of particular need is the total coolant 
circulating time, the time the primary coolant is in the 
reactor, the time the primary coolant is in the heat ex- 
changer, and the time the primary coolant is in the pipes. 


MISCELLANEOUS PLANT INFORMATION 


Lf YHERE ARE MANY miscellaneous bits of information 
which also must be considered before the control 
system can be synthesized.. Some of these factors depend 
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upon the type of main coolant system used. For ee 
in systems employing water or gas as the coolant, it usuall 
will be found necessary to pressurize the main coola1 
system in order to obtain reasonable plant efficienc) 
Operating a loop under pressure calls for a complet 
pressurizing system including heaters and controls. The 
controls of necessity tie in with the controls of the mai 
coolant system. . 

Another auxiliary system which directly affects the mai 
system is provision of devices to take care of emergenc 
electric-power failures. It may be desirable in some plan 
to provide auxiliary means of dumping power or employin 
elaborate fail-safe mechanisms. 

A third item which affects the design is the type « 
coolant control permitted. If pumps or blowers are use 
to circulate the primary coolant, multiple-unit operatio 
may be considered. Multispeed units, variable-spee 
units, or the switching of units on or off the line, ar 
methods whereby coolant control may be achieved. On 
scheme may have a considerable advantage over anoth¢ 
in a particular plant design. 

Another factor is the auxiliary load which the plant mu 
supply in addition to its primary output. In a nuclez 
power plant for a vessel, for example, a considerable hot 
load exists separate from the prime task of driving pre 
pellers. It may be desirable also that most of the dire 
auxiliaries such as the pumps be tied to the nuclea 
powered system. 

The foregoing statement implies that a certain percentag 
of the auxiliary load must be furnished from a sourc 
other than the nuclear power plant. Just as the batter 
on an automobile is required to run certain of the aute 
mobile’s auxiliaries, a given amount of nonnuclear powe 
is usually necessary to start the plant and keep it in oper 
tion. ‘To start the plant and its auxiliaries and to maintai 
them under given operating conditions usually will requir 
a large amount of detailed electric switchgear. Th 
apparatus, though complicated in its own right, is cor 
ventional in nature and usually is capable of supplyin 
exactly what the control-system designer wants. 

When all of these factors have been considered, tk 
control-system designer then can synthesize the enti 
system. ‘The problems of the designer now involve prol 
lems of components, particularly the limitations of tk 
various components. These limitations usually lead to th 


separate protection circuits for each of the major con 
ponents. 


COMPONENT CHARACTERISTICS AND LIMITATIONS 


grist sucH As the turbine, the heat exchange 
the reactor vessel, the pumps, and the reactor itse 
require the most study. As each plant will contain 
different group of components with different limitation 
only a few of the more obvious conventional characteristi 
and limitations of the plant will be mentioned in ord 
that more emphasis may be placed on the reactor chara 
teristics. 

Of interest to the control designer are the heat-exchang 
temperature limitations. The structural limitations 
the heat exchanger probably will permit only certa 
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tes of change of temperature during both startup and 
aon operations. In other words, a heat exchanger 
may have a limitation stresswise such that the temperature 
of the coolant flowing through it may be permitted to 
change only by so many degrees per minute. A com- 
pletely different rating, however, may be given the boiler 
for very short time transients. The same condition exists 
with respect to the reactor container. This container 
also will have stress limitations which will prevent any 
attempt to change coolant temperatures faster than a 
given rate. 

_ Minor component limitations exist in the piping and the 
specific instrumentation of each component. Considera- 
tion of these limitations usually leads to the settings on the 
relief valves. 


E REACTOR NUCLEAR CHARACTERISTICS 


JT Now Is NECESSARY to examine roughly the various 

factors contained within the reactor itself which affect 
the over-all plant control. It has been shown? for control 
purposes that the reactor can be considered as a nonlinear 
device having an approximate transfer function of the form 


K,No 
K; G 1 
As)= arora (1) 
where: K, and a are constants, s is the LaPlace transform 


operator, and JN, is the neutron level at which the reactor 
is operating. 

The problem of controlling a loop containing this com- 
ponent whose gain depends upon the level at which it 
operates has been given extensive study.”? The ultimate 
objective of this study was to be able to specify components 
of a control system which would manipulate the nuclear 
control rods. In practice the nuclear characteristics of 
the reactor also are involved in the detailed rod-moving- 
mechanism design. 

To the component designer the problem of rod-me- 
chanism design is a simple one of merely asking how far 
a given control rod must move and how rapidly. These 
questions can be answered by the reactor designer who 
must determine first the total number of control rods 
required and where they are placed in the reactor. These 
answers are derived from heat-transfer considerations. He 
then must consider the problem of the effectiveness of these 
rods in changing the over-all reactivity of the reactor. 
He also must consider how this effectiveness changes during 
the lifetime of the reactor. The variation of these constants 
with time brings up for consideration again the kinetic 
relationships of the various poison build-ups and burn-outs 
in the reactor. Reactor fuel depletion must be con- 
sidered again and the total amount of reactivity to be built 
into the reactor determined. 

The next reactor consideration is that of the magnitudes 
of the various coefficients of reactivity. The temperature 
coefficient of reactivity has been mentioned previously 
and its absolute magnitude is necessary to enable the 
determination of the degree of stability of the primary 
loop. Another coefficient of reactivity may be determined 
for some reactors and this is a pressure coefficient. ‘This 
term is defined in a manner similar to the temperature 
coefficient and consists of the amount the reactivity of the 
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reactor changes, and in what direction, as the pressure of 
the coolant in the reactor changes. | 

Another nuclear constant of importance to the control 
designer is the so-called “‘mean neutron lifetime.’ This 
is the average time taken by a neutron in starting out at 
birth in fission and dying by creating another fission or 
being absorbed or lost in some other portion of the reactor. 
The importance of the mean neutron lifetime controlwise 
comes about in that it affects the constant a of equation 1. 

Startup and shutdown reactor considerations call for 
knowing the amount of nonneutron power produced imme- 
diately after shutdown and the neutron level to which the. 
reactor ultimately will drop after a prolonged shutdown. 
This information plus the information concerning the 
artificial source of neutrons placed in the reactor is neces- 
sary for proper nuclear instrument design. The nuclear 
instrument design considers these facts, the known instru- 
ment sensitivities, the neutron and gamma flux levels about 
the reactor, and the type of instrumentation philosophy 
required. ‘This information is then filtered into the control 
system and the placement of the instruments and their 
operation in the control system determined. 


CONCLUSION 


MM’ OF THE FACTORS INVOLVED in the control of a 
nuclear power plant have been mentioned and it 
is apparent that the operational requirements of the plant 
determine the control system in the same manner as in a 
conventional plant. It has been noted that the fact that 
a reactor is present in the system does not alter any of the 
conventional requirements. Rather it appears as though 
a given performance can be specified for the nuclear plant, 
and the reactor and all of its appurtenances can be tailored 
to fit the required output. 
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Supercharged Steam Turbine- 


Generator 


The first completely supercharged steam turbine-genera- 
tor, now under construction at the Allis-Chalmers Manu- 
facturing Company, is the latest and most important step 
in the history of size reduction of steam turbine-generators 
following the first use of supercharged cooling in the rotor 
of a 60,000-kw Allis-Chalmers generator installed in 
mid-1951. 

In this design, cooled hydrogen is forced at high veloci- 
ties through the conductors of both stator and rotor. The 
machine is being built for development and test purposes 
and will have a nominal rating of 40,000 kw and a 60,000- 


‘kw rating at increased hydrogen pressure. 
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Flashing of D-C Machines 


AL, Mtoe ELEN TON 


MEMBER ATEE 


TUDIES MADE ON THE flashover characteristics of 

two d-c machines revealed in part the mechanism of 
flashover as a result of short circuits. Experimental data 
obtained from oscillographic records and from high-speed 
motion pictures substantiated the concepts of arcing cur- 
rents and flashing currents as follows: 


1. Arcing current is related to commutation and pro- 
duces ions over the surface of the commutator. 

2. Flashing current is in the opposite direction to arcing 
current. 

3. Flashing results from the ionized film of gas that 
envelopes the commutator and is initiated where the brush- 
to-commutator voltage is high enough to sustain an arc 
with the ionized gases present. 


The minimum time for flashing to occur after the initia- 
tion of a severe overload was found to be dependent upon 
the time required for a commutator segment to move from 
a brush of one polarity to the next brush of opposite polarity. 
Considerable randomness in time occurred for less severe 
conditions of flashing as shown in Figure 1. 

The effect of operating conditions prior to short circuit 
were also determined. It was found that increasing the 
initial load increases the tendency of a generator to flash, 
or to be more specific, requires a reduction in the terminal 
voltage over that at no load if flashing is to be prevented. 
It should be noted, however, that the initial load condition 
results in a peak current that is higher than under the no- 
load condition. In contrast to this it was found that in- 
creasing the speed decreased the threshold value of ter- 
minal voltage and also decreased the magnitude of peak 
current. 

An important factor in the flashing characteristics of a 
machine is the response of the interpole flux to the rapidly 
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Figure 1, Flashing time of a 300-kw generator at 1,200 rpm 
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Figure 2. Interpole flux during transient armature current. 


Initial conditions: 250 volts, no load, 1,800 rpm, 90-horsepower 


motor operated as generator, solid iron interpoles 


Actual Interpole Flux 


Interpole Effectiveness = = : 
Interpole Flux for Normal Commutation 


It is well known that the 
interpole flux is insufficient to give satisfactory commuta- 
tion at high armature currents due to saturation effects. 
It is also of equal importance to realize that during high- 
current transients the interpole flux lags the change in cur- 
rent. This is illustrated in Figure 2. The lag in flux can 
be compensated, in part, by starting at full load where some 
interpole flux has been established. It was observed that 
under this condition higher values of short-circuit current 
were obtained before flashing occurred. The use of lami- 
nated interpoles in the machine, in place of the solid in- 
terpoles, resulted in a marked decrease in the time lag of 
interpole flux with respect to the transient armature cur- 


rent and decreased the susceptibility of the generator to 
flashover. 


changing armature current. 


; 
Digest of paper 53-86, ‘‘Flashing of D-C Machines Caused by Short Circuits,” recom- 
mended by the AIEE Committee on Rotating Machinery and approved by the AIEE 
Committee on Technical Operations for presentation at the AIEE Winter General 


Meeting, New York, N. Y., January 19-23, 1953. Scheduled for publication in AIEE 
Transactions, volume 72, 1953. 


A. T. McClinton and J. P. O’Connor are with the Naval Research Laboratory, Wash: 
ington, D. C. : 


ELECTRICAL ENGINEERING 


| Plastic Electrets and Their Applications 
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H, oH. WIEDER. 
LTHOUGH _electrets 
/-\ made from carnauba 
wax have been the sub- 
ject of considerable study,!—” 
relatively little attention had 
been devoted to electrets 
using radically different ma- 
terials. In the hope of ob- 
taining electrets with im- 
proved characteristics, an in- 
vestigation was started on 
the nature of the electret effect in high polymer dielec- 
trics. An attempt also was made to relate the behavior 
of plastic electrets to the observations and experiments 
made by others upon wax electrets; in addition some 
electret applications were examined in the light of ma- 
terials and techniques presently available. 
~The electret is here defined as a dielectric which can 
Maintain a sensibly permanent external electric field. 
Note that ferroelectrics such as the barium titanates could 
not be termed electrets for, although permanently polarized, 
they maintain only an internal electric field; nor would 
dielectrics which had been given surface charges which 
could be neutralized by water immersion or exposure to 
humid or highly ionized air be called electrets. Electrets, 
if treated in the foregoing manner, can recover their charges 
after being removed from the humid atmosphere or from 
the vicinity of the ionizing agent. 


2 
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EXPERIMENTAL METHODS AND RESULTS 


 eepetiaaed 30 ELECTRETS using lucite, Plexiglas, 
and nylon have been prepared up to date. Prepara- 
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Figure 1. Total current versus time during formation of a Plexi- 


glas electret 
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The electret effect in high polymer plastics is 
described and compared to published data on 
the behavior of wax electrets. 
dicate the existence of large ionic polarizations 
giving rise to an essentially constant external 
electric field. Some engineering applications 
of electrets are discussed and limitations pre- 
sented in terms of current knowledge of electret 
phenomena. 
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tion of an electret involves 
heating of the sample to a 
temperature in the neighbor- 
hood of its softening point 
while being subjected to a 
high-intensity electric field. 
The sample is allowed to 
remain in this state for several 
hours while it is being polar- 
ized and, if the polarization 
current is not masked by a 
too-high conduction current, it will have the typical be- 
havior shown in Figure 1. After the total current has 
reached a stable state, the sample is allowed to cool 
rapidly to room temperature while still under the applied 
field. The forming temperatures for these samples is 
not critical. For lucite and Plexiglas it is in the vicinity 
of 150 degrees centigrade. For nylon it is in the neighbor- 
hood of 200 degrees centigrade. The conventional method 
of storage is to cover the active surfaces of the electret 
with a continuous conducting electrode, metal foil, or plates. 
This effectively short-circuits the external electric field 
and thus prevents neutralization of the surface charges due 
to external agents. 

A measure of electret strength is set up by relating the 
external electric field to an effective surface charge density ; 
the latter being measured by the principle of electrostatic 
induction. This technique has been covered in detail.1%18 


The results in- 


Full text of a conference paper presented at the AIEE Winter General Meeting, New 
York, N. Y., January 19-23, 1953, and recommended for publication by the AIEE 
Subcommittee on Energy Sources of the Committee on Basic Sciences. 


H. H. Wieder is with the National Bureau of Standards, Corona Laboratories, Corona, 
Calif., and Sol Kaufman is with the National Bureau of Standards, Washington, D. C. 
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Figure 2. Total current versus time during formation of a nylon 
electret 
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SURFACE CHARGE DENSITY IN 10° COULOMBS/ CM* 


TIME IN HOURS 


It can be shown that plastic electrets will behave during 
and after formation in a manner similar to wax electrets. 
Some disparities, however, do exist: lucite and Plexiglas 
electrets exhibit during formation the typical polarization 
current observed for carnauba wax during the heating 
and subsequent cooling cycle, see Figure 1. In the case 


Table I. Charge Densities on the Respective Surface Areas of a 


Plexiglas Electret Prepared From Three Individual Sections and 
Formed as a Unit 
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Figure 3. Surface charg 
density versus time fo 
lucite electrets formed a 
a temperature of 150 de 
grees centigrade, using th 
indicated field strengths 
At time t=F, and at 2 
degrees centigrade a 5 
ky per centimeter field wa 
superimposed on the elec 
tret causing the sharp sig? 
reversal 


of nylon, however, the formation current differs in shap 
because of a higher conduction current; this in turn mask 
any polarization current which might be present, se 
Figure 2. 

Lucite, Plexiglas, and nylon were successfully used i 
making electrets. Polystyrene, however, gave negativ 
results. An attempt to polymerize the latter under th 
influence of a high-intensity electric field did not indicat 
any electret behavior. 

Using the terminology employed by Gross*—*!® two dis 
tinct charge densities can be defined: if the polarity of th 
electret surface be the same as that of the applied potentia 
during formation, the surface charge is termed a homo 
charge; conversely, if the polarity of the surface charg 
be opposite to that of the applied potential, it is termed ; 
heterocharge. In the case of the experimental plasti 
electrets, if the forming field was below 6 kv per centimete 
a slowly decaying heterocharge resulted. If the fiel 
strength was in the range of 20 to 25 ky per centimeter 
the electret had an initial heterocharge which subsequenth 
reversed to a homocharge. For field strength of the orde 
of 35 kv per centimeter, an initial homocharge and n 
reversal of polarity was noted consistently. 

The results obtained are shown in Figure 3. The sample 
under study were disk shaped, from 2 to 4 inches in diam 
eter, and from 1/16 to 3/16 inch thick. The highes 
detectable charge density is limited to an order of magnitud 
of 10~* coulomb per square centimeter due to air break 
down between the electrodes. It was ascertained that th 
aperiodic build-up and decay of charge, see Figure 3, wa 
not due to temperature or humidity variations. A nylo 
electret kept in a controlled atmosphere exhibited th 
same phenomenon. The recovery of a lucite electre 
after having been immersed in water is shown in Figure 4. 

Thiesen et al.? had shown by dissecting an electret int 
parallel layers with respect to the cathode, that a spac 
charge exists within the wax electret. An attempt t 
do this with plastic electrets would have been difficul 
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\n electret was prepared, however, in the following 
nanner: 


5 


Three Plexiglas disks 4 inches in diameter and 1/32 
inch thick were temporarily pressed into a single disk 
using a very thin layer of silicone grease between the 
disks in order to insure that they could be pried apart 
after being formed into a single electret. A field of E= 
23 kv per centimeter was impressed upon the dielectric 
at a forming temperature of 150 degrees centigrade, the 
sample being processed in the usual manner for electrets. 
Results are indicated in Table I. In a qualitative way 
these results tend to support the data obtained by Thiesen® 
and Jaeger” and their assertion as to the existence of a 
space charge within the electret. 


Some conclusions as to the nature of the electret are 
possible on the basis of experimental results: since the 
process of growth of a simple polarized charge distribution 
is unlikely, it is reasonable to postulate, in agreement with 
Mikola® and Gross,’ the existence of two separate decaying 
charge distributions of opposite polarities. A differential 
in their decay rates could result in the apparent growth of 
the total charge density in the direction of a greater homo- 
charge. This growth is eventually limited and an approxi- 
mate steady state reached because of air breakdown. 
Both polarized distributions involve the mechanism of 
ionic charge. The alternative possibility that dipole 
orientation is the basis of inner polarization is unreasonable 
since the maximum surface charge density obtainable in 
this way (assuming complete alignment with reasonable 
magnitudes for dipole moment and dipole density) 
5X10-* coulomb per square centimeter. In contrast, 
the actual charge density due to inner polarization, hetero- 
charge, computed by integrating the displacement current- 
time curve of Figure 1, is found to be 5X10~* coulomb 
per square centimeter, assuming conductivity to be inde- 
pendent of time. 


ELECTRET APPLICATIONS 


N ELECTRET SUBJECTED TO a rise in temperature will 
deliver a current to an external impedance con- 
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Figure 4. Surface charge density versus time for a lucite electret. 
Initial heterocharge, reversal to homocharge at 70 hours, recovery 
of homocharge after water immersion 
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BRASS ELECTRODE 


C= CAPACITANCE BETWEEN MOBILE ELECTRODE 
AND BASE. 

C= EXTERNAL LOAD CAPACITOR. 

SW= SWITCH. 


Figure 5. The electret as a high-potential-low-capacitance source 
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Figure 6. An electrostatic generator employing the external field 
of an electret 


nected to its electrodes; it will, however, be irreversibly 
discharged in the process.6 It must be emphasized that 
in any other way an electret is not to be considered as an 
energy source. 

A number of applications utilizing the permanent electric 
field of the electret have been verified experimentally and 
are indicated in the following: 


1. High-Voltage (Low-Capacitance—High-Impedance) Source. 
Starting with the upper electrode grounded then raised 
from the electret surface and subsequently connected to 
an external load, the induced charge is transferred to the 
external capacitor C. Figure 5 shows the operation of 
this circuit. 

Obtained numerical values for a lucite sample 4 inches 
in diameter and 1/8 inch thick were 


Q=3X1077 coulomb 
C;=20 micromicrofarads 
C=30 micromicrofarads 


Since: V=Q/C+C,, V=6 kv 


2. Electrostatic Voltage Generator. If the value of C 
used in the previous case is increased considerably and the 
action of moving the electrode is repeated, the capacitor 
is charged through a cumulative process. At the be- 
ginning, the voltage increases almost linearly at the rate 
of V=Q/C+C,. This corresponds to roughly V=Q/C per 
cycle. 

A limiting voltage is asymptotically reached, at which 
level no further charge is transferred to the capacitor. 
This limiting voltage is V,=Q/C,. For the foregoing 
values V,,=15 kv (providing breakdown does not occur). 
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Figure 7. Electrode ar- 
rangement for producing 
localized electret areas in a 
dielectric, and resultant con- 
figuration of the electrets: 


E A=anode block; B=cathode 
block; C=cylindrical anodes; 
D=dielectric; E=electret area 


A simple electrostatic generator is shown in Figure 6. 
It is important that the time interval while the electrode 
is left ungrounded be as short as possible, otherwise the 
electret surface charge will decay logarithmically after a 
few operations. (It will, however, recover if allowed to 
remain in a short-circuited condition.) 

3. A-C Generator. If the external load be a resistor, 
then an electrode working against the electret field and 
executing harmonic motion will deliver an alternating 
current into the load. A qualitative experiment was 
performed using a lucite electret. The advantage of this 
type of operation is that no contacts or commutators are 
required (provided the load impedance is not too high). . 

Electrets also could be operated in push pull or in parallel 
thus increasing the total charge transferred toa load. Any 
other type of motion whether circular, impulse, or re- 
ciprocating, can be used to obtain an electrostatic generator 
by means of electrets. The electret is a very-high-im- 
pedance source. An-experimental rotating electret gene- 
rator was capable of delivering a continuous current of 
10-7 ampere to a load which varied between 100 ohms 
and 100 megohms. Thus an electrostatic generator con- 
ceivably could be used as a high-impedance constant- 
current source. 

4. Electrostatic Memory. By fashioning one of the 
electrodes as shown in Figure 7, localized areas of a di- 
electric can be made into an electret. Domiains 1/4 inch 
in diameter and as close as 1/4 inch to each other may be 
made into electrets without polarizing the rest of the 
dielectric. 


CONCLUSION 


| fies EXPERIMENTS OUTLINED in this article indicate that 
the mechanism of polarization is the same in high 
polymer dielectrics as in carnauba wax. Although the 
basic mechanisms of polarization are not completely 
determined, the work described tends to support the 
theories of Mikola and Gross, postulating, however, the 
idea that both the homocharge and the heterocharge are 
of an ionic nature. 

The physical and chemical properties of dielectrics that 
would make suitable electrets remain largely undetermined. 
Two necessary conditions are, however, to be noted: the 
dielectric should have a resistivity of the order of 10! 
ohm-centimeters, and the electret should have a softening 
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temperature well above the ambient temperature at whic 


it is stored. 

It is the authors’ belief that by using materials such 
ceramics and glasses better physical and electrical properti 
could be obtained for electrets, and that by proper packag 
ing and sealing these properties could be made independer 
of temperature and humidity thus opening a wider rang 
of application. 


REFERENCES 


1. The Electret, F. Gutmann. Reviews of Modern Physics (New York N. Y.), ve 


ume 20, 1948, page 457. 


2. On Electrets, E, P. Adams. 
ume 204, 1927, page 469. 


3. Recent Investigation on Electrets, A. Gemant. Philosophical Magazine (Londo 
England), volume 20, 1935, page 929. 


4. Homocharge of Electrets, Andrew Gemant. 
number 7, July 1949, page 644. 


5. On the Permanent Polarization of Solid Dielectrics, $. Mikola. Zeitschrift fi 
Physik (Berlin, Germany), volume 32, 1925, page 476. 


Physical Review (New York, N. Y.), volum 


Journal, Franklin Institute (Philadelphia, Pa.), ve 


Electrical Engineering, volume 6 


6. Experiments on Electrets, B. Gross. 
66, 1944, page 26. 


7. On Permanent Charges on Solid Dielectrics II, B. Gross. Journal of Chemical Phy 
ics (New York, N. Y.), volume 17, 1949, page 866. 


8. On Permanent Charges of Solid Dielectrics I. B. Gross, L. F. Denard. Phys 
cal Review (New York, N. Y.), volume 67, 1945, page 253. 


9. Electric After-Effects in Solidified Dielectrics, P. A. Thiesen, A. Winkel, I 
Hermann. Physikalische Zeitschrift (Leipsig, Germany), volume 37, 1936, page 51 


10. Static Charges on Dielectrics, B. Gross. British Journal of Applied Physics (Lor 


don, England), volume 1, 1950, page 259. 


11. On Certain Matters Pertaining to Electrets, W. F. G. Swann. Journal, Franl 
lin Institute (Philadelphia, Pa.), volume 250, 1950, page 219. 


12. Space Charge Measurements During Solidification and in the Solid Stat 
P. Jaeger. Annalen der Physik (Leipsig, Germany), volume 21, 1934, page 481. 


13. Plastic Electrets, H.H, Wieder, S. Kaufman. Journal of Applied Physics (Ne 
York, N. Y.), February 1953, page 156. 


Crane for Turbine Service 


Shown above is a 275-ton Gantry crane designed and built b: 
the Bedford (Ind.) Foundry and Machine Company and installe 
by Ebasco Services, Inc., for the Washington Water Power Com 
pany’s Cabinet Gorge Hydroelectric Station near Clark Fork 
Idaho, where four large generators will have been placed 
service by July 1953. The crane, designed to withstand extrem 
weather in full-time outdoor service, has safe overload capacit 
which enables it to handle the massive rotors weighing up to 33 
tons each. It is intended for general service work over the tur 
bine area 
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OE RADIO AND electronics field has been facing 
A the problem of accuracy of radio-frequency micro- 
oltages since sensitivity of radio receivers came into 
rominence as a competitive index of performance. _ 
_In searching for a source of accurate and reliable radio- 
quency microvoltages the following basic requirements 
semed indispensable or highly desirable: 


(a). The output voltages of the source had to be known 
respective of loading conditions, that is, a constant- 
oltage source was necessary. 

(b). Freedom of frequency corrections was essential at 
sast Over reasonable frequency ranges. 

(c). A reliable, simple, and rugged physical con- 
ruction with a very minimum of component parts was 
10st desirable. 

(d). The simplest and very minimum of calibration 
squirements were essential. 


All of these requirements seem to be satisfactorily 
chieved with the new device briefly described and re- 
srred to here as a “‘Micropotentiometer.”” The equiva- 
ent circuit is that of a coaxial line shunted by a conduc- 
ve film in a plane normal to the axis of the line, as 
aown in Figure 1. A source of radio-frequency energy 
applies current to the Micropotentiometer section of the 
ystem through a coaxial line and the voltage output, V, 
om the Micropotentiometer, available across the annulus, 
fed to the receiver. To a very good approximation, V 
simply the product of the input line current entering 
1e annulus and the d-c resistance of the annulus. ‘This 
lows from the general field-theory treatment of the 
regoing conductive annulus as a section of a coaxial line 
ith an intrinsic impedance corresponding to that of the 
articular conductive medium. The absolute value of the 
ansfer impedance, | ve c, of a transmission-line section, 
centimeters long, having a relatively high-conductive 
ielectric medium and a skin penetration, 6, is 


em| =|Rm(1 +j (4/6) esch [(1+f)d/9]]| 

=R \i- _@ eile an 

Pe 9357 90 3} 
here R,, is the d-c resistance of the annular element. 
Thus | red is equal to R,, to better than 1 per cent for 


/6 < 0.5 and 
=1,|Z,,|ShRn 


here J, is the current entering the line section, that is, 
1e annular resistor. 

One of several variations of this device is shown in 
igure 2. Agreement tests were conducted against a 
tage-standardizing bolometer bridge and _ precision 
aveguide below cutoff attenuators. These tests indicated 
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Figure 1. Equivalent circuit diagram of system employing a 


Micropotentiometer 
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Figure 2. Micropotentiometer employing a thermoelement as a 
current indicator 


agreement well within over-all experimental errors, that 
is +1 per cent to about 50 megacycles, +3 per cent to 
300 megacycles, and +5 per cent to 900 megacycles. 
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New York, N. Y., January 19-23, 1953. Scheduled for publication in AIEE Trans- 
actions, volume 72, 1953. 


M. C. Selby is with the National Bureau of Standards, Washington, D. C. 


545 


Single-Phase Motor Design to Minimize Voltage Dip 


J. BE. WILLIAMS 
ASSOCIATE MEMBER AIEE 


REDUCTION OF THE VOLTAGE DIPS and light 
flicker caused by the starting of single-phase motors 
can be accomplished by decreasing the power component of 
the starting current or by shifting the starting power factor 
to a more leading value. Both of these adjustments are 
made in a new type of capacitor-start motor which causes 
voltage dips only half as great as are produced by the usual 
capacitor-start motor. The new motor is larger and em- 
ploys a new starting circuit with the capacitor in series with 
the main winding during the starting period. 

Starting characteristics of 1/3- and 1/2-horsepower motors 
of the new design are compared with those of the usual capac- 
itor-start motors in Table I. The new 1/2-horsepower 
motor has been built and tested. It has good accelerating 
torque and acceptable running performance. At full load 
the new designs have efficiencies and power factors two 
to three percentage points poorer than the usual capacitor- 
start motors. 

The outstanding feature of the new designs is the reduc- 
tion of starting power input while maintaining approxi- 
mately the same starting torque. ‘Three features of the new 
designs are responsible for the large reduction in starting 
power input. ‘These features are increased rotor resistance, 
reduced auxiliary winding resistance, and improved phase 
splitting. 

The new 1/2-horsepower motor is built in a frame which 
normally accomodates a 3/4-horsepower standard motor. 


N,C. 
N.C. 
N.O. = 
Cx AUXILIARY 
cS 
CAPACITOR = Ey 
DOOOO 
MAIN WINDING 
Figure 1. New starting circuit 
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Table I. Comparison of Starting Characteristics 


1/3-horsepower Motor 1/2-horsepower Mot 
Standare 


New Standard New 

Design Design Design Design 
Torque (ounce-foot)......+.++++++ GSes insane 65:1 2.2 ee 102 Soe 107 
Current. (amperes) i. 5.0 «05000 ove rcins 192 eo crete PARA Tew be PM pie 53 42.7 
Power (watts) cr. « sete ooneiowlak imate OSD aaeibrs ZB ED sieves 2800) asia 4580 
Power Factor (per cent).........+- 89.5.2 ah 89:62 2iise Di). Bie aes 93.0 

T leads. ie i<5 ie es I leadsi accu I lags 
Torque Efficiency (per cent)........ 56. 0 Bees 3G. irecietat Ong alten sig 37.4 
Capacitor Size in Microfarads...... S1G Rica 260. #556 oa MIG sho ce 430 


Use of the same number of main winding turns as in th 
3/4-horsepower motor permits a 60-per-cent increase ¢ 
rotor resistance without excessive slip or running losses é 
1/2-horsepower load. ‘Total stator losses at start are ré 
duced by a redistribution of stator copper. An 11-per-cer 
reduction in main winding copper permits a 37-per-cer 
increase in auxiliary winding copper. ‘The starting circu 
of Figure 1 is used. Auxiliary winding turns and capacite 
size are selected to give the desired torque and nearly pe 
fect phase splitting at start. 

The power factor of the new motor is usually leading < 
start. Ifthe desired starting torque is 450 per cent or le: 
the best phase splitting is achieved with more auxiliar 
winding turns than main winding turns. The current i 
the main winding at start is larger than the current in th 
auxiliary winding and the total current leads the applie 
voltage. 


The new motor has several disadvantages. Higher cost | 
the principal disadvantage of the new motor described i 
this article. If manufactured in as large quantities as th 
present capacitor-start motors the costs would be approx 
mately 35 per cent higher. If manufactured in small nun 
bers the costs would be very much higher. 

The main winding current is conducted through a motor 
switch contact all the time the motor is in operation; there 
fore, the probability of switch failure is greater than in tk 
present capacitor-start motors. 

The -new starting circuit does not permit dual voltag 
ratings and is not practical for capacitor-run motors. 

General adoption of the motor features described in th 
paper perhaps is not economical for the popular sizes « 
fractional-horsepower single-phase motors. These feature 
however, can be advantageously employed in the design | 
larger motors with low starting currents. A 3-horsepow 
230-volt single-phase motor with 200-per-cent startin 
torque can be built with a starting current of 50 amper 
at a power of 0.75 leading. The development of he: 
pumps and home air conditioners may bring a demand fi 
larger single-phase motors with low starting current. 


Digest of paper 53-141, “Design of Single-Phase Motors to Minimize Voltage Dip 
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The XY Toll Ticketing System 


Hehe FOOTE 
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JN RECENT years inde- 
ir telephone com- 
_ panies have become ac- 
itely aware of steadily de- 
reasing net profits on short- 
listance toll call operation. 
Phe recording for billing pur- 
soses of certain information 
soncerning the toll call has 
equired the assistance of an operator. For this reason, 
nanual toll switching has been retained in spite of the fact 
hat mechanical systems for performing the actual switch- 
ng functions have been available for many years. Fixed 
oll charges and rising labor costs have combined to make 
it extremely difficult for the operating companies to 
realize a profit on this phase of their business. 

One solution to this problem is the granting of free 
service on these loss-producing toll lines. While this 
would prevent further losses, resulting increased traffic 
would create a demand for additional expensive plant 
equipment and personnel, which in turn would produce no 
revenue. 

A second solution is the reduction of the number of people 
involved in producing the toll billing records known as 
‘toll tickets,” by the installation of automatic toll switching 
equipment incorporating automatic ticketing means. Sev- 
eral attempts have been made to provide such equipment 
and two basic types have emerged. 

One, the verifying type, requires the calling subscriber to 
dial his own directory number before dialing the number of 
the desired station. The other, considerably more complex 
and expensive, is the identifying type wherein the calling 
station number is automatically found and recorded without 
effort on the part of the subscriber.!. The system described 
herein is of the verifying type. 


In order to bolster the decreasing net profits of 
independent telephone companies on short- 
distance toll calls, automatic toll switching equip- 
ment with automatic ticketing has been de- 
veloped. The ticketing system temporarily 
stores data on a magnetic tape from which the 
information is printed as a toll ticket. 


Any toll ticketing system, 
manual or automatic, must 
accomplish three things: 1. 
The information concerning 
the toll call must be recorded 
in some manner. 2. The 
recorded information must 
be translated and interpreted 
for use by the ticketing device. 
3. The information must be presented finally in a 
readily usable form. 


RECORDING THE INFORMATION 


Sie THE PRIMARY objective of any toll ticketing system 
is the reduction of manual labor in producing the toll 
tickets, the most desirable system would be the one which 
would reduce the labor factor to zero. In order to achieve 
such a goal, the designer is confronted with the need for an 
inexhaustible medium on which to store, temporarily, the 
billing information until that information is printed as a 
toll ticket. Several such storage devices are available, 
only one of which is economically sound. 


The Recorder. The unique magnetic tape recorder 
shown in Figure 1A forms the heart of the XY Toll Ticketing 
System as the intermediate storage device. The tape in 
the magazine can record information concerning 100 
average toll calls before it requires automatic interpreting 
equipment to print the tickets, simultaneously preparing it- 
Full text of paper 53-184, ““The XY Toll Ticketing System,” recommended by the AIEE 
Committee on Communication Switching Systems and approved by the AIEE Com- 
mittee on Technical Operations for presentation at the AIEE Southern District Meeting, 


Louisville, Ky., April 22-24, 1953. Scheduled for publication in AIEE Transactions, 
volume 72, 1953. 
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Figure 1A. The trunk recorder-reproducer which is used in the 
XY Toll Ticketing System. The magnetic tape in the magazine 
can record data on 100 average toll calls 
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Figure 1B. The universal switch for use in any circuit in a step- 
by-step dial telephone system. Note the similarity of parts with 
the recorder-reproducer of Figure 1A 


She 


a 


Figure 2. Above is shown the twin-track record-playback head 
before being molded in resin and below is shown the resin casting 
containing the head 


self for reuse. One recorder is permanently associated with 
each toll trunk, operating completely unattended in all of 
its functions. ‘The recorder records the calling and called 
subscribers’ directory numbers, the duration of the call 
(elapsed time), the time of day, and the date. 

Figure 1B shows the XY Switch manufactured by Strom- 
berg-Carlson Company. ‘This is a universal switch for use 
in any Circuit in a step-by-step dial telephone system. 
Comparison with Figure 1A will show the similarity be- 
tween the recorder and the switch. Great savings in tooling 
and manufacturing costs were achieved by using as many 
identical parts as possible in the two devices. Both are 
built on the same plate, use two of the same magnets, 
mount in the same way, and are jacked into the associated 
trunk relay equipment by means of identical cord and plug 
assemblies. Thus, the entire design of the XY Toll Ticket- 
ing equipment can be harmonious with standard YY 
switching equipment. 

The recording is made on standard 1/4-inch magnetic 
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tape. Approximately 30 feet of tape are contained in tht 
magazine in the form of an endless loop. — The tape 
transported by a capstan which can be driven by either ° 
two methods. For recording, the tape is advanced step by 
step in 0.057-inch increments by means of a ratchet drive 
For playback, a clutch connects the capstan to a commor 
motor shaft and the tape is driven at a constant rate of abow 
3 inches per second. The tape passes over a twin-track re 
cording head and a double-width erase head. Felt-facec 
pads apply the necessary pressure to assure proper contac 
between the tape and the heads. Three contact springs 
sensing two conductive areas applied to the back side o. 
the tape, control the cycling of the recording and playbach 
process. 


The Tape Heads. Figure 2 shows the twin-track record. 
playback head before and after it has’ been cast in resin 
Each head consists of a single 0.112-inch-wide lamination o 
molybdenum permalloy with a 1-mil gap spacer. The 
coils are 2,700 turns of Number 46 wire wound on a bobbin 
The various parts are mutually supporting and interlocking 
The erase head is built on the same principle, the lamina. 
tion being 0.270 inch wide and its coil 50 turns of Number 27 
wire. 

The upper half of the twin-track head is energized by 
each dial impulse and makes a magnetic impression 0.002 
inch wide on the upper half of the tape. The lower half o 
the head is energized upon release of the interdigit relay ir 
the trunk circuit which also effects the advance of the tape 
by a single step. These interdigit pulses serve to separate 
the several groups of pulses derived from the dialed digits 
The two series of pulses are known as “‘mark”’ and “‘space” 
pulses, respectively. To indicate the end of a call, mark 
and space pulses are recorded simultaneously when the 
trunk is released. 


Block Diagram. Figure 3 shows a block diagram of the 
XY Toll Ticketing System, while Figure 4 shows the 
equipment itself, except for the trunk circuit. The digit: 
of the subscriber’s own number are used for two purposes 
They are recorded in order to bill the call and they also se 
up a connection to verify the accuracy of the number dialed 
If the call is verified, the verifying circuits are dropped off 
and subsequent pulses (of the called number) are passec 
over the trunk to establish the connection to the distan 
subscriber. As soon as the called subscriber answer 
(answering supervision), the trunk transfers the recorder in 
put to a common time impulse circuit, the minute pulser 
transmitting one impulse per minute to the recorder during 
the conversation. When the calling subscriber hangs uj 
(on-hook supervision), the trunk drops the linkage an 
transfers the input of the recorder to a common clock 
calendar. Digital representation of the time of day anc 
date is automatically pulsed into the recorder. Upon com 
pletion of this operation the trunk releases and causes a1 
end-of-call signal to be recorded. The trunk and it 
associated recorder are then free to accept another call. 

If the calling subscriber dials other than his own numbe 
the call will not be verified and subsequent pulses ar 
neither recorded nor repeated to the distant office. Thi 
condition is indicated to the subscriber by means of | 
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uitable tone. Upon receiving on-hook supervision the 
unk merely will enter an end-of-call signal and release. 
imilarly, in the case of “don’t answer’’ and busy line calls, 
1¢ trunk will enter an end-of-call signal—omitting the 
me and date information—and release. The presence of 
1e date and time of day information is the criterion for the 
layback equipment to print a valid ticket. All abnormal 
alls are therefore ignored by the printing equipment. 


Interpretation and Presentation. Common playback equip- 
gent attaches itself to each trunk recorder according to a 
rearranged schedule to permit common interpreting 
quipment to analyze the information recorded on the 
iagnetic tape recorder. The interpreting equipment 
perates a ticket printer, common to all recorders, which 
rints a standard size toll ticket and automatically stacks 
1ese tickets, printing up to 10,000 per day. If complete 
utomatic billing is desired, the information can be directed 
ito a card-punching machine instead of the printer. In 
ais case, 15,000 calls can be ticketed per day, since the card 
unch will operate somewhat faster than the printer. 


Playback Control Circuit. Due to the large storage capacity 
f the trunk recorders, it is necessary and desirable to inter- 
ret the stored information only periodically—the period 
eing determined by the toll traffic. Presumably, this 
yould be once a day during a time of light traffic. The 
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common clock-calendar unit is so wired that it will start 
playback at a predetermined time. The playback control 
circuit consists of a rotary switch and relays which function 
on a common equipment basis to augment the trunk during 
the playback cycle. The rotary switch acts as a trunk 
finder, stepping until the first idle trunk is found and asso- 
ciating the common control equipment upon seizing the 
trunk. 

In the event that unusually heavy traffic conditions 
should cause a tape to become completely filled before the 
normal playback period, the normal schedule is ignored and 
the services of the playback control circuit requested at 
once. The rotary switch will advance directly to the full 
trunk and begin ticketing the calls from the recorder. . 

The “‘full’’ tape condition is sensed by the two conductive 
areas (foils) on the back of the tape. Should a subscriber 
seize the trunk and recorder just before the first foil is sensed, 
the recording of the data concerning the call will carry the 
tape past this point. Upon receiving on-hook supervision 
the trunk immediately busies itself out and calls for play- 
back as described previously. <A ‘“‘safety zone’? has been 
provided to take care of long conversations in this area. 
Should the subscriber pass the first foil and the conversation 
continue for 99 minutes, the second foil will be sensed, 
indicating an absolute ‘‘deadline.”” However, a super- 
safety area has been provided so that when the second foil 
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Figure 3. 
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PRINTING PRINTER 
CONTROL OR 
CIRCUIT GARD PUNCH 


Block diagram of the XY Toll Ticketing System 
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Figure 4. The equipment of the ticketing system without the re- 
corders and the trunks 


gives a forced disconnect, there still remains sufficient tape 
on which to record the date and time of day. If desired, 
the call can be continued by a manual operator rather than 
forcing disconnect. 


Printing Control Circuit. ‘The clutch of the recorder of the 
seized trunk is energized to move the tape to its “‘home”’ 
position. This is determined by the foil on the back of the 
tape. Control of the clutch is then transferred to the print- 
ing control circuit and the outputs of the twin record-play- 
back head are connected to the mark and space preampli- 
fiers. The recorder remains under the control of the 
printing control circuit until the tape has been completely 
played back and erased, whereupon the playback control 
circuit takes over once again. Before the trunk is released, 
a single reset signal is recorded for purposes to be discussed 
later. 

Upon releasing the trunk the rotary switch advances and 
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Figure 5. On the left is a toll ticket printed by the XY System 
which can be compared with a hand-written ticket on the right 
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associates the playback control circuit with the next ; 
trunk to repeat the playback process. After completing 
search through all of the trunks the rotary switch will reac 
home and the playback control circuit normally will becom 
inactive until the next scheduled start. After being ampl 
fied in the preamplifiers, the mark and space pulses are fe 
to the clipping amplifiers which further amplify the signa 
to a level suitable for driving the counting chains. Th 
clipping amplifiers also act as marginal devices and will ne 
transmit low-level signals resulting from interference. Th 
signal pulses are shaped and brought to a uniform size b 
these amplifiers which have a very large range. Pulse 
having as little as 30 per cent of “standard” amplitude ar 
transmitted and restored to full amplitude. The cuto 
below that point is very rapid so that pulses only slightl 
less are completely eliminated. Pulses may be man 
times larger than standard and still be restored. 


Steering Control Circuit. The function of the steering cor 
trol circuit is to energize the proper circuits to count an 
store the recorded digits. When the steering control circu’ 
is primed, it enables the first counter, which will count an 
store the first digit. Upon receiving a space pulse, th 
steering chain will be advanced to the next step enablin 
the second counter to count and store the second digit, an 
so forth. The steering chain will have as many stages a 
there are total digits of billing information. 


Counters. With a playback tape speed of about 3 inche 
per second, the stored pulses are read off the tape at abou 
68 per second. Relay counting-chains for counting an 
storing at this rate are extremely complex and expensive 
Cold-cathode counting chains, on the other hand, can coun 
very comfortably at this rate. One counting chain is use 
per digit of billing information, but the several chains var 
somewhat in number of counting stages depending upon th 
maximum number of pulses expected. Those used fo 
subscriber digits must count to 10, whereas those countin 
tens days, for instance, need count only to 3. Where 
large number of pulses must be converted into a 2-digi 
decimal number (for example, the elapsed time can hav 
as many as 99 pulses) there is no single symbol for th 
quantity 99 and it must be represented as two 9’s._ This | 
accomplished by connecting the ends of a counting chai 
together to form a “ring.” This ring will represent th 
units digit of elapsed time. It will continue to cour 
around, repeating as many times as necessary. Howeve 
for every time the units ring returns to zero, one pulse wi 
be fed into an associated chain to represent the tens digit « 
the elapsed time. Thus, if 45 pulses, representing 4 
minutes of elapsed time, are fed into the counter, the uni 
ring will return to zero four times, thus stepping the ter 
chain to four and will stop on the fifth tube in the rin 
representing units digit five. This automatically converts 
continuous series of pulses into two decimal digits. 


bP) 


Interpretation. The information stored in the sever: 
counters must be transferred to the ticket printer a digit at 
time. By connecting the anodes of the counter tubes t 
the banks of the rotary switch it is possible to determir 
which tube is fired in each of the counters. Note that tk 
information thus stored may be read, and the ticket printe: 
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a any order. A printed ticket is shown with a manually 
yritten ticket in Figure 5. 
Due to the requirements of the ticket printer it is neces- 
y to translate the decimal information into a permutation 
dicative of the numeral or letter to be printed. This 
anslation is accomplished by a group of relays which are 
onnected by the rotary switch to the anodes of the counter 
ubes. The ticket printer employs a 7-unit code so arranged 
. the operation of any single translating relay will result 
| printing a numeral. Combinations of two relays will 
ésult in printing a letter. The ticket printer and the 
rinting control circuit are interlocked by the simple ex- 
ecient of advancing the rotary switch by means of a pulse 
fansmitted from a cam in the ticket printer. 
Some of the information on the toll tickets is determined 
y means other than recorded data. The names of both 
he originating and called offices are determined by the 
eration of relays under the control of the playback control 
ircuit which puts the proper letter codes on the proper 
erminals of the rotary switch banks. Likewise, the digits 
epresenting the year are strapped on the proper bank 
erminals. Information needed by the printer, such as 
arriage return, line space, ejection, and so forth, is strapped 
n. 
The printing control circuit acts to correlate the functions 
f the playback control, steering, counters, and printing 
ontrol circuit. Included in the printing control are the 
‘destination code” relays which determine what trunk is 
yeing ticketed and thus control what office letters are 
wrinted on the ticket. ‘These same relays are also used to 
\djust the computer for the proper base time and base rate. 
The printing and playback control circuits are carefully 
nterlocked so that playback cannot proceed unless the 
ounters are in a receptive condition nor can control by 
he printing control be relinquished until the information is 
ompletely interpreted. To make certain that the counters 
lo not contain any information left over from previous 
icketing or other interference the playback control trans- 
nits a reset signal each time a new trunk is seized. As an 
dditional precaution a reset signal is also recorded at the 
yeginning of each tape as mentioned earlier. The reset 
ignal is simply an end-of-call recording, which, when not 
receded by normal ticketing information, serves to restore 
Il of the counting chains to the starting condition. After 
he two safety resets the counters receive and store the call 
nformation, storing all information about one call before 
ny other action takes place. 


al 


¥ 


THE COMPUTER 


Bea COMPUTER makes use of the elapsed time and des- 
tination code information to derive the charge for the 
all. It too uses cold-cathode counting chains to calculate 
he charge. Essentially, there are two chains and two 
ings. One chain counts off the minimum time for the 
articular call, the number of stages in the chain being 
djusted by the destination code relays. If the call is based 
n a 3-minute period, for example, there will be three 
tages in the chain. 

The first ring counts off the number of 5-cent increments 
since all short-haul charges increase at the rate of five 
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cents per minute), the second ring counts the 10-cent in- 
crements and the second chain counts the dollars. 

The minimum charge is primed into these counters by 
means of the destination code relays. If the call is based on 
15 cents minimum charge, the 5-cent tube and the number 1 
10-cent tube will be primed and the charging will start at 
that point. 

The elapsed time pulses are fed into the computer which 
at first counts them in the minimum-time chain. When 
the end of this chain is reached, the remaining pulses are 


The ticket printer consisting of an electric type- 
writer and a “‘translator’’ to make it respond to an electric control 


Figure 6. 


diverted into the first money ring which will add five cents 
for each additional minute, the total being kept by the re- 
maining two counters. The calculated charge is read by 
wiring the anodes of the counters to the rotary switch just as 
the other numerical information in the counters. 


THE TICKET PRINTER 


HE BASIC MECHANISM of the ticket printer shown in 
Figure 6 is an electric typewriter to which the 
Commercial Controls Company adds what is known as a 
“translator” to make it respond to electric control. Es- 
sentially, the translator is much the same as the select- 
ing mechanism in a Teletype machine. 
For the XY Toll Ticketing System the ticket printer is 
further modified to the extent of adding a device for feeding 
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roll paper into it and converting the continuous roll into 
individual tickets neatly stacked. 

The paper rolls are sufficient for 10,000 tickets, the paper 
being standard toll-ticket width. It is fed to the platen 
through guide channels, and after passing around the platen 
and being printed, it passes through another guide channel 
to a solenoid-operated chopping knife. After being cut off 
the ticket is ejected into a stacking hopper. 

The only power required for recording the toll call in- 
formation is the normal office battery at 48 volts direct 
current. For playing back and ticketing, 110-volt a-c 
power is needed. The anode voltage for the cold-cathode 
tubes is derived from a simple 500-milliampere 150-volt d-c 
power supply. 


CONCLUSIONS 


r I VWE XY Toll Ticketing System meets the needs of the 
small- and medium-sizetelephone companies in 


their endeavor to solve the problem of decreasing profits 
short-distance toll operation. By combining three ba 
arts—mechanical switching, magnetic recording, and elec 
tronics—the tickets for the toll calls are prepared in an 
desired form completely without manual attention, thu 
reducing to a minimum the high labor cost involved in to! 
billing. The 100-call capacity of the recorders and the 48 
volt d-c recording operation prevent loss of revenue durin 
a-c power failures. The use of cold-cathode tubes in th 
majority of the electronic circuits precludes the frequen 
changing of tubes since their life depends only on the num 
ber of on-off operations to which they are subjected. Th 
RCA-5823 tubes used have a life of approximately 40 millio: 
operations, a life equivalent to that of most of the othe 
components of the system. 
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The Electric System Reliability Required in 


Petroleum Refining 


Pope b LTO N 


HERE IS A definite 
| Co in the oil-refining 

industry toward large 
continuous-process units. 
This trend is being reflected 
in the industry’s electric sys- 
tems through the demand 
that they be able to furnish 
an uninterrupted, reliable 
source of power for these processes. Electric system fail- 
ures result in production losses in any industry, but they 
can be particularly costly in the oil-refining industry 
because of the close interrelation of most of the continuous- 
processing units. 

The reliability required for process units is determined on 
the basis of whether the unit is classed as critical or non- 
critical to the over-all refinery operation as well as the 
actual operating characteristics of the unit. 


CLASSIFICATION OF PROCESS UNITS 


Se REFINERY UNITS are tied together through a proc- 
essing chain where the satisfactory operation of one 
depends on the continuous operation of another. An 
example is a crude-oil distillation unit or “pipe still.” 
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E. R. Felton is with the Esso Standard O i])Company, Baton Rouge, La. 


522 


The reliability required for critical operations 
is discussed together with some of the design 
factors which affect this reliability. 
gested that the automatic secondary selective 
system, as described here, offers the most 
economical and generally satisfactory service 
for critical process units in a petroleum refinery. 


Felton—Petroleum Refining 


This is normally the begin 
ning of the refining pre 
cedure where crude oil 1 
continuously separated int 
various components’ whic. 
are sent to other units fo 
further refining. A short in 
terruption or upset in thi 
process adversely affects othe 
units by changing the quality or quantity of their fee 
streams and it may take considerable time to re-establis 
normal operation. For the purposes of electrical desig 
such units are classed as critical and their distributio 
systems are designed accordingly. ‘The reliability of th 
distribution system or, in other words, the time require 
for electrical fault correction, is extremely critical in keer 
ing all the units involved operating without costly produc 
tion losses. Other units that fall in this category a1 
the cracking units, debutanizing and splitting units, g: 
compression units, and so forth. 

An example of a unit considered noncritical from tk 
electrical design viewpoint is the grease plant. Store 
materials are placed in a kettle for a “1-batch”’ operatiot 
A power failure during the process means at most lo 
production for the one unit only and the product may < 
may not be lost. ‘Time of fault correction”. or reliabilit 


It is sug- 
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4 comparatively noncritical because lost production usually 
can be made up by later use of spare manufacturing 
capacity or accelerating the operation. The same reason- 
ing may apply to such refinery operations as blending and 
loading products, the manufacture of wax, and the chemi- 
cal-treating plants. 


ELECTRIC SYSTEM FOR CRITICAL UNITS 


A: STATED BEFORE, the electric distribution system for 
: critical units requires maximum reliability or a 
minimum time for fault correction. At Baton Rouge 
it has been concluded that a dual primary, automatic 
secondary selective system offers the required reliability 
for a minimum investment. This system is shown in 
Figure 1. Some of the advantages offered by this type of 
system are: 1. Faults are isolated and service restored 
automatically to the unit. No time is lost waiting for per- 
sonnel to locate a fault and restore service by manual 
switching; 2. The simplicity of the design makes the ap- 
plication of automatic controls relatively easy; 3. Preven- 
tive maintenance is simplified; 4. Normal and spare 
machines can be split between busses so a complete 
set of machines is available from a single transformer bus. 

The outstanding advantage is the isolation of faults and 
the automatic restoration of service. Some of the design 
problems that require proper engineering to achieve this 
are: 1. Adequate transformer size; 
2. The undervoltage protection of 
motors; 3. Overcurrent protection of 
equipment; 4. Over-all co-ordination 
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Figure 1. Typical single-line diagram for a critical process unit 


of relays and protective devices. 


An improper solution to any one 


of these problems destroys the reliability 
of the system. A short discussion of 


each will show its importance. 


DESIGN PROBLEMS 


Transformer Size. For an automatic 


system to be effective, the transfer must 
be made without tripping out any of the 
loads. This requires that the trans- 
formers be of sufficient size to reacceler- 
ate at least half of the operating motors 
in a reasonable time without dropping 
the bus voltage below the minimum 
‘hold-in” voltage of magnetic motor 
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starters. The controlling factor is gen- 


erally the hold-in voltage and a value of 
85 per cent is now considered a mini- 


mum. 


In many cases designing for this mini- 
mum voltage gives excessively large trans- 
former ratings well above that which is 
required for the total continuous load. 
Field tests and operating experience will 
show whether this minimum voltage 
san be safely reduced to 75 or 80 per 
sent to obtain better utilization of the 
>quipment. 


Undervoltage Protection of Motors. One 
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Figure 2. Typical relay co-ordination for a critical process unit 
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of the common occurrences in a distribution system is 
the tripping of magnetic motor starters as the result of a 
momentary drop in voltage. This condition has a major 
effect on the reliability of service to critical units and has 
led to the use of time-delay undervoltage protection for 
these motor starters. The amount of time delay normally 
is determined by the time required for the action of the 
automatic transfer devices. Some 2 to 3 seconds time de- 
lay at zero voltage is usually sufficient. 


Overcurrent Protection. The application of overcurrent 
devices should be limited to the isolation of faults rather 
than protection against small overloads, except on motors. 
The damage to transformers and cable from small over- 
loads is usually negligible whereas the loss of several motors 
will surely be costly in lost production. For example, 
thermal alarms on transformers can be used to indicate 
overloads and steps can be taken to prevent serious damage 
rather than tripping the circuit and possibly causing a 
complete, unscheduled outage. It is not possible, in some 
cases, to get overcurrent protection against small overloads 
and still maintain proper relay co-ordination. In this 
event, equipment protection is compromised for increased 
reliability. 


Co-ordination of Relays and Protective Devices. ‘To isolate 
faults with a minimum interruption in service, it is essential 
that all protective devices be co-ordinated to operate in a 
planned sequence. Figures 1 and 2 show a typical system 
and the time-current characteristics of the necessary relays 
and circuit breakers. 

Note that the undervoltage transfer relay C is co- 
ordinated with the overcurrent relay B of the main circuit 
breaker. This allows the main secondary circuit breaker 
to clear a bus fault before a transfer is initiated, and pre- 
vents the closing of the tie circuit breaker through the use 
of auxiliary relays. Also the undervoltage relays at the 
motor starters are time delayed behind the transfer relay 
and the motor circuit breaker to prevent the starters from 
being tripped by the undervoltage device during a transfer 
or a secondary feeder fault. 

The example shown has been simplified for clarity. In 
actual application, several circuits are involved and a 
detailed study must be made of the overcurrent devices 
offered by different manufacturers to choose those which 
have the most desirable characteristics. For example a 
very inverse or extremely inverse induction-type relay has 
more desirable characteristics for co-ordination with 600- 
volt circuit breakers than a relay with a standard inverse 
characteristic. 

In addition to the co-ordination of the relays shown for a 
specific case, this study should be extended back to the 
primary source. The nature of the source and the other 
loads connection to it should not be overlooked in setting 
the relays for maximum reliability. 


ELECTRIC SYSTEM FOR NONCRITICAL UNITS 


4 Pe ELECTRIG SYSTEM RELIABILITY required for non- 
critical units varies in degree according to how much 
production is lost at the one unit if an electrical failure 
occurs. ‘These systems range from simple straight radial 
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systems to manually transferred secondary selective station 
and each has a proper application within its own limitation 


PRIMARY DISTRIBUTION SYSTEM 


HE RELIABILITY OF THE secondary distribution systen 

can be no better than the primary distribution syste 
at best. The primary system supplies both critical an 
noncritical units alike and must be designed for maximu 
reliability. This design depends on whether the refiner 
buys or generates its own power and no specific rules ca 
be presented to cover all the acceptable systems possible. 


CONCLUSIONS 


HE IMPORTANCE OF a reliable source of power t 
ai Diets process units cannot be overemphasizec 
Good judgment on the part of the electrical engineer 1 
choosing the right type of electric system for each proce 
unit and then properly designing it may be the differenc 
between lost production and continuous refinery operatiot 
It is believed that, for critical process units in a petroleut 
refinery, the automatic secondary selective system, ir 
corporating the features discussed, presents the mo 
satisfactory and economical answer to the problem. 


Selsyns Aid “3-D” Projection 


A chained selsyn keeps this motion picture projector synchr 
nized with its mate for 3-dimensional projection. Manufactur 
by the General Electric Company, the selsyn generator is link 
to the projector motor by chain and sprockets. The selsy: 
are powered by an a-c wall plug and are interconnected b 
tween the cameras by wall- or floor-mounted wires. Changi 
from 3-dimensional to standard feature projection is accor 
plished by merely snapping a wall switch 
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AN EXTENSIVE INVESTIGATION was made 
f &% covering (1) study of the surge characteristics of 
windings, (2) determination of the impulse breakdown of 
nsulations, and (3) development of methods for demon- 
trating insulation levels. ; 
_ Previous work on alternating and direct voltage endur- 
ance of machine insulation was correlated to impulse 
trength of machine insulation. 
_ Impulse testing conditions were studied on a calculating 
soard and on simulated windings. This study was ex- 
ended to actual machine windings where low-voltage 
epetitive surges were applied. A single-turn winding 
was tested at high voltage wherein 13.8-kv insulation was 
demonstrated to possess an impulse level in excess of 50 kv. 
In the tests the windings were separated at the neutral 
and the voltage distribution differs from that obtained in 
service with the windings connected together at the neutral. 
The following summarizes pertinent observations: 


1. The maximum voltage observed in a winding with 
an ungrounded end terminal may be twice that encountered 
when the end terminal is grounded. 

2. It is possible that seriously distorted voltage dis- 
fributions may occur within the winding during impulse 
testing, depending upon the impedance of the terminating 
resistance. 

3. The resultant voltages and oscillations are pre- 
dictable by calculation-board studies employing lumped 
constants as the phenomena are similar to those which 
occur on short transmission lines. 

4. The impulse voltage distribution can be prede- 
termined at low voltage on the actual winding by employ- 
ing repetitive surge testing equipment. 

5. Overvoltages during impulse testing due to reflec- 
tions and oscillations may be avoided through suitable 
control of test conditions. 

6. The wavefront of the incoming test surge voltage 
should be suitably sloped. The 10-microsecond-front 
wave appears to be acceptable for test. 

7. During impulse tests, the winding should be termi- 
aated through a resistance which is reasonably close to the 
surge impedance of the winding in order to limit the 
maximum voltage within the winding to the level of the 
applied voltage. 

8. Single-turn coil windings, when terminated in the 
sroper impedance, will withstand impulse voltages 1.25 
imes the peak of the proved insulation strength of the 
yound wall. 


Recently accumulated test data as to the voltage en- 
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Figure 1. A_ graphic. 
representation of insu-- 
lation co-ordination fac- - 
tors for 13.8-kv machines | 
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durance characteristics of mica insulations used on high- 
voltage generator windings indicate that the impulse level 
for the ground insulation of such generator windings is 
more than 25 per cent above the peak of the 1-minute 60-- 
cycle ASA proof test. 

The use of d-c 1-minute factory tests on high-voltage 
generator windings at values considerably higher than 
the suggested 1.25 times the 1-minute a-c test peak value 
gives ample assurance of the impulse level for the ground 
insulation of generators (that have been so tested) to 
ensure co-ordination with surge protection. 

Studies of impulse voltage distributions on simulated and 
actual windings have demonstrated that large high-voltage 
generator windings with single-turn coils can withstand 
impulse test voltages high enough to provide assurance of 
co-ordination with the level of protective devices. 

Testing techniques and equipment have been developed 
which permit predetermination of voltage distribution on 
the actual winding at low voltage so as to prevent damage 
to the generator winding due to unforeseen reflected or 
oscillatory voltages. 

The procedure developed for single-turn windings ap- 
pears applicable to multiturn high-voltage windings and 
work on this project is now under way. 

The industry’s experience with large high-voltage wind- 
ings has been quite favorable, as conventional surge pro- 
tection has prevented failures from  overpotentials. 
Where failures from surges have come to the attention of 
the authors, it has been found that there were contribut- 
ing causes (such as previous damage to the insulation). 
From this it can be concluded that the present surge pro- 
tection practices of the industry are satisfactory, and 
that the currently used insulations possess adequate im- 
pulse levels for the type of surge protection used. 
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Principles of Load Allocation Among 


Generating Units 


Ek. E. GEORGE 
FELLOW AIEE 


ITHIN THE LAST 
W: years turbine and 

boiler manufacturers, 
as a result of suggestions by 
AIEE and American Society 
of Mechanical Engineers 
committees, have made ex- 
tensive tests to determine 
allowable rates of generation 
change on steam equipment. 
Methods of determining trans- 
mission loss in terms of unit 
generation have been developed and are being improved 
and simplified continually. The need for adequate 
reactive reserve is being recognized, including require- 
ments as to diversity in location and flexibility of control. 
Telemeters and other fast-acting recorders have permitted 
continuous totalization of system load and a better appre- 
ciation of maximum normal rate of system load change. 
The universal use of telemetering and load control on 
interconnected systems has led to a better understanding 
of the conditions of assignment of generation which provide 
the most effective balancing with system load requirements. 


briefly here. 


CURRENT OPERATING PROBLEMS 


“] Bese ARE STILL several items on which more informa- 
tion is needed. It is still not known whether main- 
tenance cost or liability to sudden failure are increased if 
a unit is operated continuously at wide open throttle. 
It is not known in any particular case how far, if at all, 
the manufacturer’s factors of safety can be safely encroached 
on by temporarily increasing steam pressure above rating. 
There is little information available on the over-all incre- 
mental efficiency of boiler, turbogenerator, and auxiliaries 
at loads between nominal name-plate rating and maximum 
capability. In fact, there is no generally accepted defini- 
tion of maximum capability. There is almost no informa- 
tion as to the effect on efficiency of either large or small 
output variations about a given average output as com- 
pared with continuous operation at the same output. 


FUEL COST 


le GOES WITHOUT SAYING that one of the major factors 
controlling the most desirable allocation of generation 
between units is the total cost of power. The unit cost in 
cents per kilowatt-hour is a product of plant efficiency as 
measured in fuel Btu per kilowatt-hour combined with 
the unit fuel cost in cents per million Btu. Neither of 
these two factors is as simple as it sounds. It is generally 
known that when more than one unit is involved incre- 
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The various factors that should control the 
assignment of generation among power units of 
a power system are assembled and reviewed 
Whether to use a unit and at 
what load can be determined satisfactorily only 
by co-ordinating availabilities and costs of other 
units, total system load, and interconnection 
schedules, together with electrical limitations 
such as spinning reserve, service continuity, 
voltage regulation, and transmission losses. 


George—Load Allocation Among Generating Units 


mental rather than avera; 
efficiency must be considere 
and that minimum over-z 
cost is obtained when ea 
unit is working at the san 
incremental cost. It is not: 
well understood that incr 
mental costs apply only 
steady output condition 
There are few test data avai 
able on the cost of changir 
load rapidly across a narro 
band as compared with operating at steady load in tl 
middle of the band. Incremental loading theory is based c 
sustained load following changes and neglects thermal loss 
or gains during the change process. ‘Tests of both narrov 
band and wide-band cycling are needed to compare wit 
fixed output conditions. There is little information abo 
the additional heat losses in building up to a steady outpi 
or in backing down from a steady output. Such loss 
may be important when a large unit’s output is change 
once a day or oftener as compared with the old practice 
base-loading it except on week ends. 

The incremental fuel efficiency of most modern turbin 
decreases slightly with load until a point near the nomin 
name-plate rating, above which it decreases rapidly. T1 
efficiency of most units at maximum capability is sever 
per cent below the guaranteed value at nominal full loa 
The boiler efficiency generally is lowered slightly at hig 
loads. Percentage of station use decreases as the loz 
increases. The result is that the average station has 
reduction in incremental efficiency as load increases. 

It is becoming generally understood that the total cc 
of power delivered to customers is the proper criteric 
rather than the total cost of power at the power plan 
If distribution losses are not affected by plant loadin 
the delivered cost is composed of three controllable factors: 


1. Fuel cost at power plant. 
2. Other costs at power plants. 
3. Transmission loss. 


Item 1 is well understood. It is usually obtained on 
gross basis, and it must be converted to net by prop 
measurement of station use. This is easy in mode 
unit-type plants. Item 2 consists of labor and supplies f 
operation and maintenance. Incremental nonfuel oper 
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ng costs are usually estimated averages. Incremental 
* 


naintenance costs are usually approximated or neglected. 
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nformation on item 3 is available in current technical 
lata. 

Methods are now available for combining fuel cost and 
ransmission loss and determining by network analyzer 
tudy or by computing devices, the minimum cost of power 
lelivered at a substation for any reasonable number of 
ombinations of generator availability. A fuel and loss 
o-ordination study gives a means of minimizing with some 
ssurance the delivered total cost of energy instead of 
vorking as heretofore with a very rough approximation, 
iamely the unit cost of energy at the generating plants. 


REGULATING REQUIREMENTS 


HE PRIMARY REQUIREMENT of a power system is not to 

operate the plants at the lowest cost but to generate 
t each moment the exact amount of power required by the 
ustomers. ‘That particular amount should be generated 
t the lowest cost, other things being equal. However, 
ther things are never equal. Service, voltage, and control 
onsiderations affect both over-all system costs and over-all 
ystem revenues. 

The growth of systems and of interconnections may 
onceal temporarily the penalties for not ‘‘matching” 
oad and generation. As the system or interconnected 
roup becomes larger, frequency deviations will be smaller 
ut harder to correct. If the group is large enough, there 
vill be no apparent change in frequency for ordinary 
imbalances in any one system between load and generation. 
n such cases it is necessary to look at the net interchange 
ver all tie lines to see whether a system is taking care of 
ts own obligations. Interconnection does not obviate 
r reduce the necessity of each system taking care of its 
wn load changes by its own plants, or of making tech- 
ically feasible and financially sound arrangements for 
elp in regulation. Interconnection reduces the required 
ercentage of spinning reserve, but does not eliminate the 
ecessity of carrying spinning reserve. 

An important danger in parallel operation arises from 
he ease with which any system can avoid its responsibility 
or carrying its own load, by generation or by firm contract, 
y spreading this burden among many unsuspecting 
eighbors; this will result in poor frequency, erratic 
ie-line loading, reduced tie-line capability, lowered fuel 
conomy, and wastage of hydroelectric energy. This 
azard should be avoided by proper contractual and 
echnical arrangements for transferring either regulation 
r a block of capacity in those cases where comparative 
nergy costs and/or location of capability justifies such 
ransfer. In such cases the two systems involved require 
pecial control facilities and practices. There may be some 
uestion as to whether any system should buy its regulation 
om a neighboring system, unless the two systems have 
jutually inducive financial arrangements, co-ordinated 
lanning, ties of adequate capacity, and a reliable high- 
seed channel for net interchange load control. Ex- 
erience in some areas has shown that the claimed savings 
re offset in part by technical difficulties and policy differ- 
nces. 
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At times of rapid normal load change on a system, such 
as in the early morning and at noon, the continuous 
matching of load and generation is not easy, even if there 
were no economic or technical limitations in the power 
plants. There is no over-all combination of telemetering, 
load control, and governing which will reproduce a change 
in tie-line loading instantly and exactly in turbine output. 
The main source of nonlinearity is in the turbine governor 
and in the synchronizing motor which drives it. Some 
improvements in both of these devices have been made in 
recent years. Sooner or later there probably will have to 
be provided linearity by means of a feedback system, as is 
done in other types of control. 

The rate of instantaneous load change is not easy to 
measure even under normal conditions. The amount of 
change over several minutes is not too difficult to measure, 
but for shorter intervals the rate probably varies inversely 
as the square root of the time interval. 

There are fundamentally two different types of customer 
load changes which must be handled. These types of 
load change are 


1. Sustained Load Changes. This type of load change 
occurs over a period of minutes and when not properly 
controlled shows up the net interchange chart as a drift 
away from the scheduled value. This type of change has 
long been recognized and has been handled satisfactorily 
with impulse-type telemetering and impulse-type load 
control. ‘This type of control recently has been developed 
to a point where it can be utilized by the dispatcher to 
follow the desired system loading schedule by setting dials 
in the dispatcher’s office, provided he knows the desired 
generation on each station for each value of system genera- 
tion. 


2. Fringe Load Change. This type of load change is 
not sustained and exists for a minute or so at the most. 
It is this type of load which causes the characteristic band- 
width on most ties. When this band is of sufficient width 
to limit the amount of power transfer over the ties, these 
fringe load changes must be reduced by corresponding 
generation changes even though they cannot be eliminated 
entirely. Since the fringe load control must be very fast 
in its detection of the start of a swing, it cannot be of the 
impulse type but must be continuous. Similarly the tele- 
metering that transmits this intelligence to the control 
must be of the continuous type. Consequently, tele- 
metering and control are not separate problems but only 
different phases of the same problem, necessitating close 
co-ordination of the two. 


3. Combination Load Changes. From the over-all operat- 
ing viewpoint of any one system on which both types of 
load changes occur, the dispatcher should be able to 
assign definite percentages of each control response to 
various stations. For example, one operating requirement 
might be to maintain constant integrated output of the 
steam plants over a period of time but to utilize their 
ability to respond rapidly to fringe load changes. This 
would be done by the dispatcher setting zero percentage 
of the control action for absorbing integrated load change 
but a high percentage of the control action for correcting 
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fringe load changes. Another practical requirement 
might be to have the steam plants absorb the sustained load 
swings while rapid load changes are assigned to hydro 
stations. The hydro stations then would maintain constant 
integrated output as might be desired to maintain minimum 
stream flow, but would respond rapidly to the short-time 
fringe load swings. 


The preferred modern means of getting speed and 
uniformity of response from system generation is to send 
the regulating signal to as many stations and units as 
possible, limited only by the cost of the control channels or 
the small size of the units involved. 

Limitations on the speed of response of steam equipment 
probably will continue to exist, but these limitations are 
not as serious as formerly. Until recently the manu- 
facturers had little data on the effects of differential tem- 
perature changes on steam turbines. Long ago they set 
a limit of 1,000 kw per minute with the implication that 
still slower changes or no changes at all contributed to the 
reliability and life of the turbine. Recently the manu- 
facturers have found that more rapid changes are per- 
missible and in some cases desirable. The manufacturers 
now have revised their instruction books for the newer 
units, permitting a 25-per-cent instantaneous load change 
after the unit has been on the line long enough to attain 
normal temperatures, 

In a power system operation of any single unit without 
regard to system requirements may have serious effects 
on the performance of the system as a whole. ‘The ideal 
system would have a small and controllable normal margin 
of operating reserve in every item. 

The regulating problem today is primarily one of system 
operation rather than one of equipment design. Operation 
at maximum turbine capability usually means that the 
boiler or some of its accessories are operating wide open, 
leaving no adjustment to meet normal variations in fuel 
or weather conditions. A turbine operating wide open is 
not responsive to system speed drop. Its governor opera- 
tion is almost negligible, thus forcing other units on the 
systems to carry the entire burden of regulating frequency 
or tie-line loading. The response of a single unit varies 
greatly from one valve point to another, but if several 
units are used simultaneously for regulation the response 
is more uniform and approaches the average governor 
slope. ‘The foregoing are some of the reasons why operation 
of a turbogenerator continuously at maximum capability 
increases the cost of other power sources and decreases 
quality of service. 


RESERVE 


if ADDITION TO the reserve required for regulation, a 
certain amount will be needed for emergencies. Kilo- 
watt reserve always is regarded as essential. Its location 
is not too important unless the system has transmission 
bottlenecks. In some cases kilowatt reserve may be 
purchased from another interconnected system. 

Reactive reserve is a much more serious problem. 
Generator capability is sometimes limited by availyble 
transformer taps or by excitation. The system power 
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factor varies seasonally and tends to drop as the syste 
grows, unless offset by capacitor installations. For th 
reasons considerable margin in reactive capability 
desirable. Excess reactive capability provides about » 
only margin available to the dispatcher to meet syst 
emergencies, such as line or generator failures. 

margin should not be used up in normal operation. Som 
margin of easily available reactive kilovolt-amperes — 
desirable, not only on the power system as a whole but i 
each area—unlike kilowatt reserve, reactive reserve can 
not be supplied effectively from interconnections or fror 
remote sources. Reactive losses in transmission are thre 
to eight times as great as power losses. Therefore eac 
load center needs a controllable reactive source at han 
or nearby. For this reason, generators normally shoul 
not be loaded to full kilovar capability values. : 


CAPABILITY 


HE NOMINAL NAME-PLATE RATING of a unit in the pas 

had been established largely for the convenience ¢ 
the manufacturer and the planning engineer, and it hz 
been found to have little bearing on operation. 

The operating department needs two capability rating: 
One is the normal capability which safely can be carrie 
continually under ordinary operating conditions. Th 
other is the emergency capability. Both of these must b 
determined by test and will include both electrical an 
mechanical limitations in generator, turbine, boiler, fan: 
pumps, and exciter, as effective under annual peak condi 
tions of power factor, weather,.and maintenance need 
and schedules. 

There has been considerable difference between variovu 
definitions of maximum capability. In some cases thi 
has been the maximum-hour output of record. In othe 
cases maximum capability has been an ideal figure for th 
operators to aim at, even if seldom obtainable in practice 
There is now a growing tendency to define maximur 
capability as something that can be depended‘ upo 
under the worst weather and system conditions whic 
reasonably may be expected. Such a rating will be cor 
siderably in excess of name-plate rating, but it will be le 
than the maximum capability as determined by test unde 
favorable conditions. 

It is not easy to agree on ‘‘the worst conditions whic 
reasonably may be expected.” Owners, planners, de 
signers, load dispatchers, statisticians, and others may lik 
to set a plant’s capability at the highest possible figure 
The plant superintendent may like to have a little cushio 
in capability to fall back on to facilitate normal mair 
tenance, or to allow for inevitable wear, poor fuel quality 
high temperature of cooling water, low system frequency 
and so forth. He does not want to utilize regularly cer 
tain emergency measures which are of only temporar 
value and perhaps hazardous and expensive, such as raisin 
steam pressure above guarantee, restricting interstag 
extraction, shutting down coal crushers, and so forth 
Such measures should be reserved for extreme emergenci 
of short duration. The main difficulty in setting emel 
gency ratings seems to be that the plant and the dispatchin 
groups do not take each other into their confidence. An 
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ation supervisor could understand what happens to a power 
stem in case of extreme emergency, if the dispatcher 
ould tell him, and would admit that such emergencies 
squire team work—and team work requires instant 
nderstanding and co-operation by all concerned. There 
a problem for top management when the system operator 
nd the station supervisor view each other with mutual 
ispicion. 

One solution to the maximum capability problem may 
€ to use a range of figures, covering both favorable and 
nfavorable conditions. An intermediate figure might 
e agreed upon for normal forecasting and scheduling of 
peration. It seems that any figures adopted should be 
tablished primarily for operating purposes even though 


1€y may not agree with those required by Defense Electric 


ower Administration, Edison Electric Institute, Federal 
ower Commission, the State Commissions, the Boards of 
irectors, and others (compiled by their own rules). Very 
cently, there has been some agreement on the following 
efinition, as applicable to many utility requirements: 


Station capability shall be normal maximum net genera- 

on for one hour, measured at generator voltage, obtain- 
ble when plant is consuming the usual fuel, with usual 
eam conditions and normal interstage extraction from 
whine, using all turbine and boiler equipment that is 
laintained in operating condition, and with such equip- 
ent in normal state of maintenance and cleanliness, when 
enerators are operating at normal voltage, with operating 
ower factor on the generators as normally imposed by the 
stem, this capability to be as determined at time of 
‘asonal peak on the system. 


CONCLUSIONS 


ANY ELECTRICAL AND mechanical considerations 
have to be reconciled in scheduling system genera- 
tion. The plant supervisor should be responsible for 
determining availability, minimum loads, maximum loads, 
permissible rates of output change, efficiencies, fuel costs, 
and other technical problems of operation and maintenance. 
Whether to use a unit and at what load can be determined 
satisfactorily only by the load dispatcher considering 
availabilities and costs of other units, total system load, 
interconnection schedules, and various electrical limitations 
including spinning reserve, service continuity, voltage © 
regulation, and transmission losses. This co-ordination 
cannot be accomplished by giving control of one of these 
factors to a separate department. The load dispatcher 
should dispatch the load, not just operate the transmission 
switches. 
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Integration of Bad-Weather Landing Aids Recommended by ICAO 


Ways to improve co-ordination of the varied radio, 
adar, and visual aids used to help pilots land safely in bad 
eather have been recommended by an air navigation con- 
rence held in Montreal, Quebec, Canada, by the Inter- 
ational Civil Aviation Organization (ICAO), an agency 
f the United Nations. 

Technicians representing 25 nations and 4 international 
ganizations spent 4 weeks examining as a related group 
any individual air navigation problems in the fields of 
ir traffic control, aircraft operation, meteorology, bad- 
eather landing aids, and communications. 

The conference was described by the chairman, G. J. 
Jarcup of the United Kingdom, as a “new type of tech- 
ical forum designed to knock away the partitions between 
me of the pigeonholes of aviation techniques.” 

Reviewing the conference, Mr. Warcup said: “There 
wn be little doubt that the experiment proved a success. 
his was evidenced, for example, by recommendations 
ade on the integration of bad-weather landing aids such 
; high-intensity approach lighting systems, radar systems, 
ad electronic blind-landing devices.” 

The integrated study was made possible by the joint ef- 
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forts of experts from many widely differing technical fields. 

The ICAO conference devised a new and simplified 
version of in-flight reporting which permits plain language 
transmission without requiring the pilot to use complex 
coding processes. 

The conference examined the problem of landing air- 
craft under poor visibility conditions with an acceptable 
degree of regularity. It recommended certain improve- 
ments in the location and adjustment of elements of the 
instrument landing system. It also provided for a better 
co-ordination of radio, radar, and visual aids. 

The use of radar in air traffic control is still in its experi- 
mental stages. ‘The conference defined the air traffic con- 
trol requirements for radar equipment and discussed the 
technical aspects of different types of radar systems. The 
purpose of using radar for air traffic services is to provide 
greater flexibility in directing the movements of aircraft 
thereby expediting landings and take-offs. 

Other actions included further development of the 
ICAO instrument-approach-to-land procedures, agreement 
on a standard holding pattern for aircraft awaiting their 
turn to land, and study of visibility at airports. 
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Accessory Drives 


Operation Problems of Air-Turbine — 
: 


T. E. ABRAHAM 


HE RECENT develop- 
ment of the air turbine 
as a means of aircraft 
accessory drive has provoked 
the controversy which often 
accompanies any change in 
established methods. On one 
side there is a tendency to 
proclaim the air turbine as 
a cure-all for the problems involved in obtaining acces- 
sory power. On the other, it has been condemned on 
the basis of inefficiency and the difficulty it presents in ob- 
taining satisfactory operation under some flight conditions. 
The latter viewpoint may have been fostered in part by 
recent studies in which the air turbine was considered to 
drive only a single generator and did not include all the 
advantages obtained by this means of accessory drive. 
This article is a presentation of experiences to date with 
an air-turbine drive; the reasons for selecting an air turbine 
over other methods of drive; problems encountered in 
selection, and the methods of solution of these problems. 
The object of this discussion is to aid the engineer in obtain- 
ing a realistic view of the air-turbine motor as a method of 
accessory drive. 


ADVANTAGE OF THE AIR-TURBINE DRIVE 


A A RESULT OF the increasing emphasis on the battle 
against weight, the electrical engineer is called on to 
supply more and more power out of each pound of airplane 
weight charged to him. The major step which can be 
taken in this direction is the use of a controlled-speed 
mechanism to drive the power-generating equipment allow- 
ing much closer design of this equipment and making avail- 
able the functional advantages of controlled-frequency 
alternating current. The problem is not one of using this 
power but of producing it, and thus the solution lies not 
alone with the electrical engineer but also with the me- 


chanical engineer. It is the latter who must provide a 
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The air-turbine motor is a highly significant 
and necessary advancement in methods of 
accessory drive. As it is in the developmental 
stage, there are many problems involved in its 
use and they probably will increase in number. 
However, it provides an important means of 
decreasing aircraft weight and complexity. 
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means of -generator driv 
which will maintain the fre 
quency within _ sufficientl 
narrow limits to allow opti 
mum design of electric equip 
ment and components. 

Until recently, there hav 
been two basic methods avail 
able for obtaining constan 
frequency: (1) the motor-generator or inverter, and (2 
the hydraulic transmission driving from the engine ac 
cessory-gear train. With the advent of the jet engin 
and the attendant availability of high-pressure air fror 
the engine compressor, a third method of constant-spees 
accessory drive became apparent: the air-turbine motor. 

Accessory drive accommodations on the engine ar 
inherently compromised by the necessity of maintainin 
engine interchangeability between air frames. In orde 
to provide for this interchangeability, the number of driv 
pads and their power requirements will be designed t 
satisfy a maximum and will thus place a weight penalt 
on those air frames not requiring this maximum. Th 
air turbine, as a separate piece of equipment, avoids thi 
weight penalty as it may be tailored to fit each aircrat 
model’s requirements. This does not necessarily mean 
complete new design in each case. The tailoring wi 
probably be confined to the gear train and to spee 
changes of the turbine wheel. 

In a multiengined aircraft, the air turbine may b 
placed close to the load center of the airplane thus eliminat 
ing the main power transmission lines normally runnin 
from the engines to the fuselage. This not only results i 
a major weight saving and in localization of service trouble: 
but can result, because of the high cost of designing 
developing, and installing electric and hydraulic lines, i 
a substantial saving in system cost. Somewhat offsettin 
this is the fact that an air duct must be provided from th 
engine to the unit; but, as the existing air-conditionin 
ducting may be used, with slight enlargement, the penalt 
is generally small. 

One of the recent studies of the use of air-turbin 
drives has been made on the basis of supplying electri 
power only and presents a very pessimistic outlook for th 
drive unit from the weight standpoint. Actually, in th 
investigations discussed herein, the main weight advantag 
was accrued through the use of the turbine to drive th 
airplane hydraulic pumps. The reason for this lies in th 
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elimination of the engine-to-fuselage distribution lines 
which were of large size because of the length of run and the 
low temperatures at which the system had to operate. 

_ An evaluation of the installation weights and the effect 
on engine performance with the accompanying fuel penalty 
for the constant-speed hydraulic drive and the air-turbine 
drive showed a weight advantage for air-turbine drive of 
approximately 75 pounds. 


VARIABLES AFFECTING TURBINE POWER OUTPUT 


5 THE AIR TURBINE DERIVES its power through the 
K expansion of air bled from the engine compressor, the 
maximum power output is a function of the power available 
per pound of compressor bleed air. This has been termed 
adiabatic head and is the power which can be extracted 
from the air at 100-per-cent air-turbine efficiency. As it 
is a function of the compressor-bleed-air pressure and 
temperature, which are directly related to engine thrust, 
the adiabatic head will vary with the engine thrust condi- 
tion. Since it gives a measure of available power, the 
adiabatic head is one of the primary parameters used in 
setting the design point of an air-turbine motor. Typical 
curves of adiabatic head for the two flight conditions of 
cruise and idle descent are shown in Figure 1. 

The second parameter fundamental in determining 
the power available at the accessory drive pad is the 
efficiency of the turbine itself. A typical curve of the 
variation of the efficiency with the pressure ratio is shown 
in Figure 2. The characteristic shape of this curve is a 
slight negative slope above the optimum design point and 
a sharp drop off to zero below this maximum. ‘This drop 
off is caused by the fact that the exit velocity from the 
nozzles is approaching the effective wheel speed. ‘Thus 
the efficiency curve may be shifted by changing the operat- 
ing speed of the turbine. 

It is obviously desirable to set the turbine to operate at 
maximum efficiency during cruise. The degree to which 
this is attainable is limited by the power requirements at 
the lower pressure ratios. If a drive unit is designed to 
give maximum efficiency for long-range cruise operation, 
it can be seen in Figures 1 and 2 that the power avail- 
ability will be markedly deceased under conditions of 
idle descent and, more important, landing approach. If 
a landing approach is considered in which the throttle is 
held in an idle-stop position, the maximum power obtain- 
able from the drive unit will vary with airplane speed and 
with drive unit speed as shown in Figure 3. 

It has been stated in a previous paragraph that the air- 
turbine power will be a function of the engine power. ‘Thus 
the turbine output may be raised by increasing the idle 
setting, as shown in Figure 4. Also, since the engine power 
is markedly affected by the ambient temperature condi- 
tions, the power available from the air turbine also will 
vary with ambient temperatures. Figure 5 compares the 
maximum output at temperatures of —67, +60, and 
+100 degrees Fahrenheit. 

One of the major problems in the design of an air turbine 
is that of providing power at the low-pressure ratios avail- 
able when the airplane is descending from high altitude 
with the engines throttled back to idle. ‘The importance 
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Figure 2. Turbine 

efficiency as a func- 

tion of pressure 
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of this flight condition as a basic design criterion is deter- 
mined by the idling schedule of the engine. The idling 
schedules initially presented for some of the advanced 
engines were such as to make the idle descent the basic 
design limitation for the air turbine. It has been found 
recently, however, that in order to alleviate engine opera- 
tional problems such as flame-out, the altitude-idling 
schedule had to be greatly increased over the original 
estimates. ‘Thus the idle descent from altitude is not the 
critical design point as initially thought. ‘This is demon- 
strated in Figure 6, which shows the power available as a 
function of per cent frequency with varying altitudes for 
the condition of stall speed with engines idling. The 
trend here is definitely toward better frequency control as 
the altitude is increased; and, for the case in question, 
points up the landing approach as the critical flight condi- 
tion involving an idling engine. 


DETERMINING THE POWER REQUIREMENTS 


I SETTING UP THE power requirement schedule, the 
engineer should avoid the pitfall of attempting to 
provide drive power to supply the airplane needs with all 
equipment operating simultaneously in all flight and ground 
conditions. Much of the equipment has an intermittent 
duty schedule and the improbability of these items operat- 
ing at one time must be considered. 

In the selection of an air-turbine-drive unit, it is manda- 
tory that a realistic approach be made in the determination 
of the power requirements. In general, there are four 
basic conditions which must be examined. These are 
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Figure 3. Effect of turbine speed on power output with engines 
idling 
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Figure 4. Effect of engine idle thrust on power output: 80- 
per-cent rated air-turbine rpm 
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Figure 5. Effect of ambient air temperature on air-turbine power 
output: 80-per-cent air-turbine rpm engines idling 


cruise, combat, descent, and ground operation. For a 
typical case, the power as a per cent of available accessory 
output (rating) ran approximately 40 per cent for cruise, 
85 per cent for combat, 30 per cent for letdown and land- 
ing. The allowance that must be made for growth of 
power requirements is another factor which must be taken 
into account in the selection of an air-turbine motor. This 
is a factor which must be evaluated in terms of the re- 
quirements of the services and in accordance with the 
experience of the air-frame manufacturer. 


EFFECTS OF UNDERSPEEDING THE TURBINE 


AG SHOWN IN FicurE 3, the power output of the turbine 
can be greatly increased by allowing the drive unit to 
underspeed. The allowable speed reduction is dependent 
upon the effects of that speed reduction on the driven 
accessories. In hydraulic equipment the only effect is to 
increase the operating time, and is not detrimental to 
airplane operation. 

In the case of electric equipment, however, operation at 
frequencies either above or below rated can be very 
harmful to the equipment. In a survey of the effects on 
various items of electronic equipment used on a particular 
airplane, it was found that the a-c electric motors examined 
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were operable over a fairly wide frequency band. 
cite an example, the variation of current with frequency 

the electric-driven fuel pump tested is shown in Figur 

and shows approximately 80-per-cent current a 
when the frequency is dropped to 75-per-cent rate 
It was felt by the motor manufacturer that the heatir 
caused by this increased current would not be harmful fi 
the short period of time required for operation at th 
condition. 

It should be noted that the foregoing discussion pr 
supposes the existing prevalent control system in which d 
voltage is held constant while the frequency is allowed — 
vary. The adverse effects on the motors caused by unde 
frequency operation can be alleviated, in most cases, | 
allowing the voltage to vary with the frequency. Thi 
however, is unsatisfactory as it entails an additional syste 
to supply equipment requiring constant voltage. 

Of the electric equipment examined, the items whi 
were found to demand the closest frequency control we 
those entailing the use of transformers. Equipment of th 
type generally may be classified in the two categories 
instruments and communications. For one specific pie 
of communication equipment, it was found that operatic 
below 380 cycles was hazardous even for the short tim 
that would be encountered during landing approac 
Figure 3 demonstrates that a reduction in frequency © 
about 300 cycles per second is required in order to insu: 
adequate power from the air-drive units during approach 

Therefore, although most of the articles examined cou 
tolerate a substantial frequency reduction for short period 
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the limitations imposed by the communications equipment 
precluded the use of turbine underspeed as a means of 
obtaining power at low-pressure ratios. 


SOLUTIONS TO PROBLEM OF EQUIPMENT DAMAGE AT 
LOW FREQUENCIES 


~ 


T IS POSSIBLE THAT those components which are seriously 
4 affected at low frequencies could be redesigned to 
eliminate this characteristic. This loses the main ad- 
vantage of controlled frequency since it entails a large 
increase in component weight. 
destroy interchangeability, as each manufacturer would 
desire that the components be tailored to meet his limits. 

_ A second method of obtaining power at low-pressure 
ratios is the use of design compromises in the air turbine. 
Figure 2 shows the effect of changing the wheel speed of the 
turbine. Note that although the power availability at 
low-pressure ratios is greatly increased, the point of maxi- 
mum efficiency is shifted so that it no longer coincides 
with the pressure ratios incurred in cruising. Also, the 
basic size of the turbine itself must be increased in order 
to maintain the required output of the unit, thereby greatly 
increasing the weight. 

Another method of obtaining the same results, is by the 
use of a gear shift which would allow the use of lower 
turbine wheel speeds for the landing approach condition. 
The disadvantage of this method lies mainly in the in- 
creased complexity of the unit and control system. 

By far the simplest solution to the problem is landing at 
an increased throttle setting which holds up speed but 
Causes an increase of thrust on the airplane. This increases 
the adiabatic head available to the turbine and thus turbine 
output. Whether the increased thrust can be tolerated is 
a function of the airplane flight characteristics. A sum- 
mary of the approach parameters of a given airplane as a 
function of engine thrust is presented in Figure 8. This 
demonstrates that the thrust which can be tolerated on 
landing is fairly high for this airplane; an increase of the 
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idle thrust from zero to 15 per cent military results in an 
increase in approach distance for 1,000 feet decrease in 
elevation of 50 per cent. In this respect some classes of 
military aircraft enjoy a definite advantage in that the 
effects of increased throttle setting can be more than offset 
by the use of speed or dive brakes. 

In the latter method, the effect on wheel-brake wear 
should be examined. As the required increased idle 
thrust is generally more than that required for taxiing 
the airplane, the brakes will be used continuously during 
to control speed. Examination of a particular 
example showed that with an idle setting of 20 per cent of 
military rated thrust, 90 miles of taxi distance at 40 miles 
per hour was the equivalent to 100 rated energy stops. 
Since the advanced thrust requirement is considerably less 
than the foregoing, it was felt that the increased brake 
wear was of little consequence. 

Thus, the air-turbine motor is neither panacea nor 
pitfall but is a highly significant and necessary advance- 
ment in methods of accessory drive in the development 
stage. As such, the problems attendant to its selection 
and use are probably just beginning. It is not a piece of 
equipment which will find application in every air frame; 
but it does provide the aircraft engineer with a powerful 
weapon in his never ceasing battle against airplane weight 
and complexity. 
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Automatic Welding Machine 


A new automatic welding machine, just put into opera- 
tion at the Irving Subway Grating Company, Long Island 
City, N. Y., does the work of dozens of human welders in a 
single stroke. It makes 62 simultaneous welds, or a total 
of 744 per minute. This represents 24 square feet of welded 
erating a minute, or 1,500 square feet an hour. The 
process is completely controlled by instrumentation by a 
single operator. 

During the multiwelding process, pressure for forging 
the bearing bars with the cross bars is equivalent to 100 
tons. Welding temperature is approximately 2,000 degrees 
Fahrenheit. The machine has its own water tower, with 
self-circulating system, for cooling transformers and con- 
ductors. Some 400 gallons of water per minute are used 
in the machine. 

Welds can be made at desired spacing points for grating 
openings of different sizes. 
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Makes 62 Simultaneous Welds 


Giant welding machine is started in operation by grandson of 
founder of Irving Subway Grating Company, while his father 
and grandfather (left) stand by 
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- New Line of Low-Voltage Air Circuit Breakers 
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NEW LINE OF AIR CIRCUIT breakers, having 

interrupting ratings of 50,000, 75,000, and 100,000 
amperes, has been developed to meet the requirements of 
modern low-voltage electric systems. 

Three frame sizes of the new line of breakers with 
electrical operating mechanism and equipped for drawout 
mounting are shown in Figure 1. These breakers have new 
short-time ratings and close-and-latch ratings, which are 
equal to the interrupting ratings. All three of these 
breakers have the same height and same depth dimensions 
and vary only in width. The 1,600-ampere size is designed 
also with a manual closing mechanism. 

The multislot interrupters used on these low-voltage 
breakers interrupt the arc by dividing the current into 
multiple parallel arcs and by lengthening and cooling the 
arcs in narrow slots formed by perforated separating plates 
of phosphoasbestos. This efficient type of interrupter 
gives effective utilization of space and breakers of reduced 
size. 

The design gives easy access for maintenance as the 
breaker can be separated into two parts, mechanism and 
back frame, without disturbing any control wiring or 
mechanism adjustments. The back frame has individually 
insulated poles, with multiple contacts for each phase. 
A new type of linkage maintains a fixed relationship 
between the moving arcing contacts and the main contacts, 
which is not affected by short-circuit stresses. The sta- 
tionary contacts are spring loaded and located so that the 
magnetic force from short circuits increases the contact 
pressure. ‘These design features are important in obtaining 
improved short-time and closing ability. 

The electrically operated circuit breakers are equipped 
with a stored energy closing mechanism having the re- 
quired closing ability which is independent of continuity 
of the control power source. In addition, the control 
power requirements have been reduced to a practical mini- 
mum and for the largest breaker 4 amperes at i15 volts, 
60 cycles alternating current is required. Through a 


Figure 1. Three electrically operated air circuit breakers rated 4,000, 3,000, and 
1,600 amperes (from left to right). Breakers shown are equipped for application in | 


drawout switchgear 
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: 
system of reduction gears and over-running ring gears, 
small universal motor charges the closing spring with a 
the energy required in the closing operation. Release « 
the closing force is accomplished by running the chargin 
cam over dead center, which produces an arcing conta 
speed of approximately 10 feet per second. Although th 
mechanism must develop sufficient force to close again 
short-circuit currents, its design gives retardation an 
partial recharge of closing springs under no-load operatiot 
After the breaker closes and the control closing switch 
released, the motor recharges the springs for the next closin 
operation. 

There are two types of overcurrent trip devices. . 
series coil device is used for the 1,600-ampere frame whic 
is interchangeable for ratings between 15 and 1,60 
amperes. For higher ratings, 2,000 to 4,000 ampere 
a magnetic structure is placed around the breaker stuc 
which constitutes a single turn coil for operation of th 
timing elements. Each type is available as a 3-elemer 
2-armature device, which is capable of performing an 
combination of the three following functions: (1) long-tir 
delay tripping, (2) short-time delay tripping, and (¢ 
instantaneous tripping. 

Short-time tests of 30-cycle duration were made with tk 
current equal to the interrupting rating with no weldins 
no change in physical appearance, and no change 3 
electrical performance of the contacts. Also, two forms « 
duty cycles were performed at full rating on this line « 
breakers. These were (1) open—2 minutes—close an 
instantaneously tripped, and (2) open—2 minutes—clo: 
and delay tripped. The latter test demonstrates clos: 
and-latch ability for selective systems application. Min 
mum size enclosures used in tests presented a metall 
grounded surface 15/15 inches above the 27-inch height 
the breaker base. The total short-circuit duration of tk 
breakers equipped with instantaneous tripping is 3 to 
cycles, depending upon the size of the breaker. 

The design of the new line of circuit breakers has con 
bined a new means of contact ope 
ation and the stored-energy mech) 
nism with the multislot interruptt 
to give short-time rating and clo 
and-latch rating equal to the int 
rupting ratings. It gives grea 
increased ability on repetitive-du 
applications to meet the startia 
duty of large low-voltage a-c motor 
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: Boiler Designs Developed for Controllability 
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f\PERATION OF A CENTRAL-STATION steam- 
generating unit requires continuous automatic control 
f water level, steam temperature (both high-pressure and 
eheated steam), and drafting equipment. Modern boiler 
lesigns have features which facilitate automatic control. 

A tremendous stride in water level control was made by 
levelopment of the cyclone steam separator. Converting 
ome of the energy of circulation into centrifugal separating 
orce, this device not only separates water from steam so 
hat high-quality low-solids-content steam is delivered to 
he turbine, but also separates steam from the boiler water 
o that steam-free water is supplied to the boiler down- 
omers, thereby reducing water level fluctuations when 
team pressure or boiler load changes. Furthermore, it 
yermits high-quality steam to be maintained despite wide 
ariations in water level. The burden on water level 
ontrol equipment thus is reduced, and control simplified. 

Accurate control of steam temperature is important in 
naintaining high plant efficiency while protecting equip- 
nent from excessively high temperatures. Increased fuel 
costs and the need to operate even new equipment at partial 
oads have put increasing emphasis on the attainment of 
lesign steam temperature over a wide range in load. The 
evival of the reheat cycle has added another steam tem- 
erature which must be controlled, with the further 
complication that the distribution of heat absorption 
yetween supefheater and reheater varies with load. Varia- 
ions in operating conditions, such as furnace wall cleanli- 
1ess, also must be accommodated. A number of different 
nethods of providing steam temperature control have 
yeen developed, including spaced burners, spray at- 
emperators, submerged attemperators, gas flow propor- 
ioning dampers, flue gas recirculation, and furnace wall 
lowers. In most installations two or more of these 
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Figure 2. Gas recirculation for steam temperature control 


methods are combined to produce the required high- 
pressure and reheated steam temperatures over the desired 
range of load and operating conditions. 

The complexities of controlling two sets of fans (operat- 
ing in series with each other), so that the correct combus- 
tion and furnace draft conditions are maintained at all 
times, have been simplified by the development of cen- 
tral-station boilers with gastight casings for operation un- 
der pressure. Furthermore, elimination of air infiltration 
into the boiler setting reduces the total quantity of gas 
to be handled, as well as reducing the draft loss through 
the unit. The induced-draft fan may be omitted entirely, 
or furnished for intermittent use under special conditions. 
The forced-draft fan handles only clean, cold air, and re- 
quires less power than a combination of forced- and in- 
duced-draft fans. The maintenance of the induced-draft fan, 
which handles hot, dust-laden gases, essentially is eliminated. 
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The Nickel-Base Indirectly Heated 
Oxide Cathode 
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indirectly heated oxide 

cathode came into wide 
use in 1927 and since has vir- 
tually dominated the field of 
ordinary receiving tubes and 
many other special types as 
well. The oxide cathode is 
perhaps the least understood element in the modern 
electron tube, and indeed its functioning may be the least 
understood phenomena in the entire science of electronics. 
It certainly is a credit to the electronics industry that so 
much has been done in the application of electron tubes 
without a complete understanding of exactly how the 
electron current is produced in the first place. Research 
work on oxide-coated cathodes is a highly specialized and 
complex undertaking. The very large number of variables, 
the many steps necessary to construct experimental tubes, 
and the difficulty in exact reproduction of these devices 
have restricted research to a very limited number of 
laboratories. Perhaps not more than a few dozen scientists 
in the entire world have directed intensive and long- 
continued study to the oxide cathode. One of the earliest 
and most penetrating papers dealing with both the cathode 
base metal and its relation to the oxide coating was pre- 
sented by Benjamin! in 1935. Further, and more detailed 
information has been developed by Sproull,? Eisenstein® 
and his associates in this country, and by Herrmann and 
Wagener* in Germany, Loosjes and Vink®* in Holland, 
Violet’ in France, and D. A. Wright’ in England. 
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The present status of the barium-oxide indi- 
rectly heated oxide cathode is reviewed from the 
viewpoint of the electronics engineer. Emphasis 
is placed on the role of the cathode alloy as well 
as some of the possibilities and shortcomings of 
this cathode in the commercial electron tube. 
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The oxide cathode has be 
spoken of as an element 
the electron tube, and so 
usually is considered by tul 
engineers. It really is a cor 
plex system composed of 
metal cylinder or sleeve ar 
a coating of alkaline eart 
metal carbonates initially held in place by a nitrocellulo 
binder. These carbonates of barium, strontium, and som 
times other additives must be carefully controlled as 
shape, size, purity, and composition ratio. By a combin 
tion of evacuation and heating the carbonates are co 
verted during tube processing to an adherent coating 
oxide crystals, while the decomposed nitrocellulose bind 
and the carbon-dioxide gases are withdrawn as they a 
generated. A carefully controlled schedule of hig 
temperature heating, lower-temperature aging, and actu 
cathode current drain is required to complete activatio 
This process is designed to produce an optimum ar 
stabilized electron emission from the cathode. 

The precise nature of all the chemical and physic 
changes which occur on the coating, within the coatin 
and between the coating and the metal sleeve long h 
been the subject of speculation. An early theory he 
that activation was a result of electrolytic action with 
the mixed oxide coating, but it was not understood th: 
that the so-called pure nickel base metal contained r 
ducing agents which also entered into the reaction. Late 
it was believed that a monolayer of free barium and stro 
tium was formed on the outer surface of the oxide coatin 
and that barium impurity centers were distributed with 
the coating as well. Gradually the concept of the oxi 
coating acting as a semiconductor received considerak 
acceptance. More recently Loosjes and Vink have a 
vanced a dual emission mechanism of pore conduction 
an explanation of current passage through the coati: 
resulting in liberation of free electrons upon the applicatii 
of a suitable positive external field. This theory is findi 
increasing support at the moment. 

In any event, it is generally conceded that the low we 
function of elemental barium and strontium in the oxi 
cathode provides for the release of a copious flow of el¢ 
trons which are delivered to the anode when a suitak 
positive potential is applied. Figure 1 is a schema: 
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iew through a diode showing an approximation of the 
otential drop when the cathode is emitting electrons to 
ve anode. 

For many reasons the oxide cathode is most widely used. 
t is a cheap and versatile mechanism, able to provide 
sveral hundred milliamperes of direct current for short 
eriods, lower currents for as much as 100,000 hours, and 
igh pulse currents (tens of amperes) depending on tube 
esign, care and control of manufacturing processes, 
gating materials, and techniques and choice of metallic 
eeve alloy. A comparison of typical emission-current 
urves for oxide cathodes, tungsten, thoriated tungsten, 
nd the Z cathode are shown in Figure 2 which is taken 
om ‘‘New Cathode Design Improves Tube Reliability” 
y D. R. Hill of Phillips Laboratories.° 

Just as the oxide cathode is not a single element, but 
ather a whole system, so the characteristics of an in- 
irectly heated oxide cathode may be separated into 
istinct categories, particularly with reference to the base 
vetal alloy on which the cathode is built. These per- 
mance characteristics are admittedly interdependent to 
degree, but are sufficiently distinct to have real meaning. 
lathode performance characteristics well worth careful 
ttention are 


1. Rate of activation. 
2. Emission levels, direct current and pulsed. 
3. Rate of sublimation at a given operating tempera- 


4. Tendency to form interface compounds of high 
ectrical impedance. 
5. Life characteristics: 
A. Rate of free barium production and its influence 
upon grid emission. 
B. Maintenance of primary emission as it contributes 
to maintenance of plate current and mutual conductance. 
C. Maintenance of pulsed emission. 
6. Heater-cathode leakage currents. 


Coating and processing materials and techniques are 
stremely variable since each engineer in each tube plant 
as his own favorite materials and schedules. ‘These are 
so dependent upon the equipment and tube types pro- 
uced in the particular plant. Consequently, these phases 
hich are still a mixture of art and science will be touched 
pon lightly. The discussion will center on the nickel 
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cathode alloys which are most familiar and concerning 
which more is known with certainty. 

How does the base metal affect these performance 
characteristics? The chemical reduction of earth metal 
oxides by elements contained in the nickel sleeve has been 
mentioned. With one or two exceptions all cathode 
nickels contain controlled amounts of one or more of the 
elements magnesium, silicon, titanium, aluminum, carbon, 
and tungsten as chemical reducing agents for the alkaline 
earth-metal oxide coating. These may vary from as 
little as 0.01 per cent to as much as 4 per cent or more. 
When it is considered that these alloys are melted in heats 
of from 700 to 20,000 pounds, the control of such small 
but important additives is evidently difficult and exacting. 
Each element and the various combinations of these 
elements affect the performance characteristics in different 
ways. While the effect of these elements may not be the 
only cause of the reduction of free barium, nevertheless 
the presence of the various reducing agents in the nickel 
is easily demonstrated to have a profound effect on the 
performance characteristics of the cathode. Thus, the 
choice of proper cathode alloy for particular characteristics 
is more important than commonly understood. 


THE REDUCING ELEMENTS 


ite sucH A short summary it is not possible to review all 
of the major and minor effects of each of the chemical 
elements present in cathode nickel alloys, so only the most 
important and significant ones will be considered. Perhaps 
it should be explained first that there are a number of 
neutral and a few definitely poisoning elements either 
unavoidably present, or present for metallurgical reasons, 
which must be kept to reasonably low limits. The im- 
portant ones are manganese, copper, lead, boron, 
sulphur, and phosphorus. ‘These will not be considered 
here, 


iron, 


1. Magnesium is the most common and important, as 
well as the most active, of the reducing agents. It is 
present in minute amounts in most of the cathode alloys 
and has the property of promoting rapid activation and of 
continuously generating free barium and strontium as 
they are evaporated from the surface of the oxide coating 
or are chemically combined to become again inactive. 
On the other hand, magnesium possesses a high vapor 
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Table I. Commercial Cathode Alloys in Common Use: Significant Analysis Range 
SS 


Active’? Alloys 
ASTM Producer 


Grade Designation c* Mg Si Ti Remarks 
eo ee ee ee ees. ee Doe SSS 
( aieareie: lloy 
Diearee DH-799...... 0.08 max...... OROL/OLLO My eresrars O20 20 veamtats 0.02 max .. Si Mg a 
Beart Inco) 2255.4... OO8imaxser1. INE Se (003)Piareretscas OSS OZ Sieeraterca. INES (O02 )iesaternras Si-Mg alloy 
RRR IDH-599.. <0. 0.08 max...... (ORO Mansa <0 en sie /eiate Ons / O25. aerate N.Sa(0)) wise Si alloy 
Inco 330%. ..=+ 0108 maxs..2).. INES: (O10) sec ORO mmasterdewreter« N.S: (0202); 5 cence Mg-Si alloy 
‘‘Normal”’ Alloy : 
HW oeiae Inco 220......0.08 max...... OROL/OR LO! evrcie O01 /02 0S ice stn N.S; (0.02)i.. 2 os Mg-Si alloy 
*Passive’’ Alloy 
1 rye 
Pale ort ee BOTW A Msp Tb ne Ace O30dsmax 7%. <2 «16 OS O0 axe store eler~ O201 max Tssiceie Carbon deoxidized 
ei ES EES et TEES a ee Oe ee SSS 


(1) Patented; * Maximum carbon in finished cathodes; N.S. = not specified; ( ) = usual content. 
Inco—International Nickel Company, New York, N. Y. D-H—Driver-Harris Company, Harrison, N, J. 


Table II. Commercial Cathode Alloys: Significant Analysis Ranges 


—— 


*“Active’’ Alloys 
ASTM Producer 


Grade Designation c* Mg Si Ti Remarks 
Liivevets:s Inco 224...... ONS) maxi. ORO WARIO) ea cate ON 12/0020 rete ees OKO2) miamieanteceters Si-Mg alloy 
Dad vars DH 799 are ce 0.08 max...... OL01/00 10 at. ne O20. 20eae he ONO2;max, levies Si-Mg alloy 
ieersreis Inco:225.... 3. O7308 max... INES (0s OS) esters sere O15 /O). 25 std eters = NGS; (O02) ecm Si-Mg alloy 
(enti aa DH-599. 0.2. 0.08 max... v5... 700 maar Soe ares Ond5/0.25 rears INES (ON). Wretereterare Si alloy 
Beas DH-699 ..0.. 000 OR0Simiax. oO 05/0.U 5) temactss 0)05/0:.15 cn see ON. S5(0))) reterete ree Mg-Si alloy 
Gn toucase IDH-399 0.400 DNOS ax. pons OT MAX. aes ae On15/ On 25 eeskine INGSCO)0) saree sere Si alloy 
Incor330j.e... O208max..... 5 INS onl Ola cictelets OSLO MATE See et INES2n(O02)itp stanete Mg-Si alloy 
°‘Normal’’ Alloy ; 
We Rea Inco 220...... 0.08 max...... O01 Onl Ouriiearsiate OFO1/0 055 rte sieers INS. (0)-02) tame Mg-Si alloy 
‘‘Passive’’ Alloys 
(1) 
73 Re DH-499., .... O05 max. c.g .c0) BRAK) cn ceases 0) OL AK Seis OG. OD max oysas Carbon deoxidized 
dae Dees HH 9 Oe eipiaie 0205 max...2.. OFADH aa aa ie steperer (OOM mace eters enter O[Ot max 56 «se Special deoxidized 


(1) Patented; * Maximum carbon in finished cathodes; N.S. = not specified; ( ) = usual content. 
Inco—International Nickel Company, New York, N. Y. D-H—Driver-Harris Company, Harrison, N. J. 


reduced the operating temperat 
of the cathode. There seems to 
disagreement as to the electri 
characteristics of this interface, 

it is doubtful that titanium-nic. 
have been used since the adven 
pulse problems. Such alloys « 
serve more attention and they pre 
ably will be reviewed again in 
near future. 


4. Carbon apparently may act 
a reducing agent on the coatin 
particularly in the absence of a 
other highly reducing elements, k 
its role in cathode activation a 
life has been difficult to establi 
Due to its high diffusion rate a 
the formation of gaseous compoun 
any effect by carbon is probal 
very short-lived, but may be of i 
portance in activation of the catho 


The foregoing elements have be 
traditional reducing agents for be 
activation and constant regene 
tion of barium and strontium duri 
life. The commercial and genera 
used cathode alloys, classified be 


pressure and thus promotes a high sublimation rate of 
the metallic sleeve often resulting in electrical leakage and 
shifting characteristics when the magnesium in the cathode 
alloy exceeds about 0.07 per cent. Magnesium does not 
produce a high impedance interface between cathode 
sleeve and coating, and therefore is satisfactory as an 
activator for pulsed cathodes. 

2. Stzlicon is next in commercial importance. Activa- 
tion is not quite so rapid as with magnesium, but d-c 
emission life is long and the use of silicon has become 
popular therefore for a number of types of cathode alloys. 
Silicon may be present in quantities from 0.01 to 0.25 
per cent. Unfortunately silicon seems to promote the 
formation of an interfacial layer between cathode alloy 
and coating which has been identified as barium ortho- 
silicate and which is characterized by high electrical im- 
pedance which, in turn, results in poor performance of 
tubes used for pulsed or cut-off purposes. Silicon displays 
a lower vapor pressure than magnesium and thus does not 
cause deposits on insulators which result in electrical 
leakage. 

3. Titanium is used very sparingly and primarily for its 
metallurgical effects rather than for its reducing action on 
the coating, but there are some who have advocated a more 
careful examination of the usefulness of this element. It is 
present as a scavenger in many of the cathode alloys, but 
rarely in the free or uncombined state so that its effect is 
probably minor in quantities now used. High titanium 
cathode alloys have been produced in the past, resulting 
in the formation of a black interfacial layer which effectively 
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on the basis of their activity and: 
cording to the particular reduci 
agent or agents which largely determine their performar 
characteristics, are shown in Tables I and II. Table 
shows those in common use, while Table II shows 1 
entire list including many which are rarely used today. 
The first action of Section A on Cathode Alloys 
American Society for Testing Materials Committee i 
Sub VIII, organized in 1945, was to divide the all 
according to activity into those which were passive, norm 
and active. This terminology is not exactly definit 
when related to performance characteristics, but di 
classify the alloys in a general way with respect to rapic 
of activation and level of d-c emission during life. 17 
rate of activation is of commercial importance to tt 
manufacturers, but of little importance to the tube user 
The passive metals show extremely slow activati 
relatively low levels of emission, and extremely long I 
The normal alloy shows relatively rapid activation, hig 
levels of emission, and sometimes shorter life. The act 
alloys are rapid in activation, give slightly higher 
emission and related tube characteristics, and when u 
under proper conditions give fairly long life. TH 
general characteristics are shown in Figure 3. Hower 
it is our belief that all but the passive alloys are proba 
outmoded by today’s requirements which entail be 
control of sublimation characteristics, complete freed 
from interface impedance, longer life, and better strengt 
Newer alloys which have been introduced recently | 
ones containing aluminum as the activating agent in 
series, tungsten as both a reducing element and a streng 
ening element in another series, and cobalt in still ade 
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Now the use. of these three elements is by no means new, 
ince they are long familiar as ingredients in filamentary 
alloys. However, it was necessary to alter drastically 
the filamentary alloys, and in general to reduce greatly 
the content of these elements, before the alloys would behave 
properly for indirectly heated cathodes. The new compo- 
sitions are, therefore, quite distinct from the filamentary 
alloys. 

_ The advantages of aluminum are evident from the 
characteristics of the element itself—activation is relatively 
rapid, d-c emission is high and long-lived, and sublimation 
has proved to be very low. The interfacial compounds 
(if present) are of low electrical impedance. In fact it 
may be said here that in our experience only silicon has 
shown any effect in the creation of an interfacial layer 
of high impedance. Of course most of the reducing agents 
cause the formation of a visible interface layer, but these 
films do not necessarily show electrical impedance. There 
are indications that the absence of all reducing elements is 
necessary to the best pulsed performance, that is, passive 
cathode base metal is indicated. 

In addition to doubling the hot strength of a cathode 
sleeve, the addition of approximately 4-per-cent tungsten 
seems to enhance the reducing potential of the cathode 
alloy. ‘Tungsten-nickel alloys have shown reasonably 
rapid activation, long life under d-c emission conditions, 
relatively high emission, and complete freedom from inter- 
face impedance where the silicon content was sufficiently 
low. However, tungsten is a strategic element, scarce and 
high in price, so that tungsten-nickel alloys must be con- 
sidered as premium ones for special purposes only. 

Problems of reliability and shock and vibration re- 
sistance are specters which haunt tube engineers these 
days. Reliability is a problem not only of mechanical 
perfection of assembly, but also one of long life with 
freedom from shifts in tube characteristics. It is hoped 
that the aluminum alloy for indirectly heated cathodes will 
be a definite contribution to cathode life and stability of 
characteristics. On the other hand, ruggedization re- 
quires stronger cathode alloys which are, at the same time, 
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Figure 3. Rate of activation and emission levels typical of active, 
normal, and passive cathode base materials as tested in the 
standard American Society for Testing Materials’ diode 
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suitable with respect to all of the afore-described cathode 
characteristics: not a small order by any means. 

Much improvement in shock resistance of cathodes can 
be effected with existing alloys by the application of simple 
and well-known laws governing the strength of shapes and 
materials. In considering this problem it must be under- 
stood that the heavier the cathode, the less its resistance to 
deformation under shock loading. From the same laws’ 
it is almost elementary that the larger the diameter and the 
shorter the length between supports, the stronger is the 
cathode cylinder. And yet, these simple facts apparently are 
ignored or forgotten often in tube design work. In con- 
nection with this problem, cathode strength curves have 
been developed which should enable a tube designer to 
predict with considerable accuracy the resistance of an 
indirectly heated cathode to shock loading. Figure 4 
shows these curves for cathodes operating at a temperature 
of 775 degrees centigrade. The Bureau of Ships, De- 
partment of the Navy, has permitted publication of this 
small portion of our recent contract development work in 
the hope that it will be an aid in the design of more rugged 
and reliable tubes. 

In conclusion, it is desirable to emphasize a number of 
points which derive from the foregoing discussion. ‘The 
complex oxide cathode structure is temperature dependent, 
not only as to electron emission but also as to chemical, 
metallurgical, and physical reactions. It is not an in- 
exhaustible well of electrons; it must not be driven beyond 
its electron-producing capacity simply by raising the tem- 
perature or raising the anode voltage or using a positive 
grid bias. It cannot be expected to stand up if bombarded 
by positive ions which act like cannon balls in destroying 
the emissivity of the coating. Many of the apparent weak- 
nesses of the oxide cathode stem from its misuse and a lack 
of understanding and appreciation of its characteristics. 

Circuit engineers must know a great deal about the 
internal workings and theories of electron tubes and elec- 
tron emission, as well as all about the circuits in which 
they are applying these tubes. When special applications 
of tubes are involved, it is always necessary for the circuit 
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Figure 4. Relation of outside diameter and length between sup- 

ports for round nickel tubing 0.002-inch wall thickness at several 

acceleration values and 775 degrees centigrade (based on 0,001- 
inch deflection at mid-point between supports) 
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engineer to consult with the applications engineers of the 
tube manufacturers or with specialists in this field within 
his own organization. Relatively small differences in 
applied voltages and signals may be vital; they may 
change the tube life from 10,000 hours to a matter of hun- 
dreds of hours in a most unexpected fashion. To achieve 
reliability, tubes should be underrated as much as is eco- 
nomically possible. Tubes must be processed for the 
application for which they are intended. 

It also must be recognized that the complexity of ma- 
terials and processes which are incorporated in the vacuum 
tube make it difficult both to substitute new alloys in old 
designs and really to evaluate the effects of these new 


materials. It also is well known that slight changes in 
tube characteristics, from whatever cause, greatly 
complicate the production of replacement tubes. Never- 


theless, particularly in the design of new tubes, the electron 
tube industry now has an opportunity to achieve the 
reliability and ruggedness required by new and severe 
applications and specifications through an improved under- 
standing of the indirectly heated oxide cathode and the 
predictable effects of the nickel alloy used as the base 
metal. 
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Permanent Cartridge Demineralizer Provides High-Purity Water 


Employing the monocolumn demineralizing method (a 
mixed bed of cation and anion resins in a single column) 
which is effective in the decontamination of water contain- 
ing mixed fission products, the Penfield Permanent Cart- 
ridge Demineralizer is designed to provide mineral-free 
water for commercial users of reasonable quantities of high- 
purity water and is also useful as a stand-by or shelf unit for 
emergency use in hospitals, schools, and defense centers. 

The Demineralizer features a permanent cartridge, an 
electric purity indicator, and a flow meter, a sight indicator 
for adjusting intake flow to the optimum rate for most effi- 
cient ion exchange action. 

Capable of supplying up to 10 gallons per hour of high- 
purity water, the unit weighs only a few pounds and at- 
taches to any wall near a tap or can be mounted on the 
Penfield Laboratory Stand (see illustration). All that is 
necessary then to secure high-purity, demineralized water 
at will, is to connect the intake hose to the tap, insert the 
outlet hose in a receptacle, and turn on the faucet. 

Requiring no heat, steam, or other power for its opera- 
tion, as water pressure does the entire job, the Demineralizer 
performs its ion exchange function without boil-outs or odor 
and features a permanent cartridge design which does away 
with the need to purchase new cartridge and screens when 
the resins need replacing. One resin charge furnishes 200 
to 230 gallons of mineral-free water. The electric purity 
meter built into the unit plugs into any a-c outlet to provide 
continuous conductivity information relative to the purity 
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of the treated water, warning when the resin charge in th 
permanent cartridge requires simple dumping and replac 


ing. 


However, the Demineralizer performs its functions regard 
less of whether or not the purity meter is plugged in ance 
operating. During an emergency and the possible absence 
of electric power, all that is necessary is to turn the fauce 
to optimum intake flow rate, as indicated on the flov 
meter, and keep track of gallonage output so that the resis 
charge may be replaced at proper intervals, 
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Transient Analysis of the Metadyne Generator 


IM RA TAeZ, 


ASSOCIATE MEMBER ATIEE 


INCE WORLD WAR II, the increased use of direct 
5 current for ship propulsion, aircraft systems, and 
eedback control systems has refocused attention on the 
otentialities offered by d-c machines in many novel forms. 
Jowever, the full possibilities of these machines can be 
ealized only after consideration of a more general class 
f machines known as metadynes. This article presents 
in analysis of the transient performance of one fundamental 
ype: the so-called S-generator or cross-connected metadyne. 

The metadyne constitutes a generalization of the con- 
entional d-c machine in which special use is made of 
mature reaction to control the machine characteristics. 
This utilization of armature reaction is obtained through 
lacing extra sets of brushes between those of the con- 
entional d-c machine. An elementary S-generator meta- 
lyne is shown schematically in Figure 1 with several kinds 
if series windings placed on the stator to control its steady- 
tate and transient characteristics. 

‘The transient equations describing the performance of 
his metadyne are obtained by adapting some fundamental 
ements of matrix analysis (as developed by Kron) to the 
ase of commutator machines of the metadyne type. 
[The method, so to speak, suggests itself logically not only 
yecause of its complete automaticity and great power 
ut also because it particularly fits the case of a generalized 
oncept such as the metadyne, which can be viewed as a 
yhysical representation of Kron’s ‘‘primitive’? machine. 
Nommutation, the effects of saturation, and the non- 
inusoidal distribution of flux densities are included as 
haracteristic of the structure of a commutator machine. 

The solutions of the equations reveal unique charac- 
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Metadyne generator 
s=stabilizing winding 
a=amplifying winding 


Figure 1. 
=control field winding 
=compensating winding 
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Figure 2. Transient response 

teristics: notably, the constant-current behavior inherent 
to the metadyne, which is demonstrated under transient 
conditions by a strong field-forcing action causing the 
quick response of the machine. A typical transient 
response is illustrated in the oscillograms of Figure 2 
(which correspond to the metadyne arrangement of 
Figure 1 without the series windings) and is contrasted to 
the case of a conventional separately excited d-c generator 
(obtained by connecting across the quadrature brushes the 
same inductive load used in the metadyne configuration 
and by opening the direct-axis circuit). The oscillatory 
nature of the metadyne system is clearly demonstrated and 
so is its speed of response. ‘This quick action is realized at 
the expense of a loss in amplification and stability of the 
system, and this reduced stability may lead, in certain 
instances, to self-excitation of the Such 
characteristics, which differ greatly from those of ordinary 
d-c machines, point out the vast potentialities offered by 
metadynes for industrial applications. 


metadyne. 


Digest of paper 53-84, “Transient Analysis of the Metadyne Generator,”? recommended 
by the AIEE Committee on Rotating Machinery and approved by the AIRE Committee 
on Technical Operations for presentation at the AIEE Winter General Meeting, New 
York, N. Y., January 19-23, 1953. Scheduled for publication in AIEE Tvansactions, 
volume 72, 1953. 


M. Riaz is with Massachusetts Institute of Technology, Cambridge, Mass. 
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Using Relays for Unbalanced Faults on Generators 


I, & BARKS 


MEMBER AIEE 


HE REVISION OF THE STANDARD describing 
“‘Short-Circuit Requirements” for synchronous rotat- 
ing machines is of considerable interest to the relay engi- 
neer. The quantitative statement of current-time capa- 
bility of the generator makes available a basis for co- 
ordination of system and machine relaying on unbalanced 
faults. The permissible time duration of unbalanced 
faults is expressed as a variable based on Jt being 
constant, where J, is the negative-sequence component 
of generator armature current and ¢ is the time in seconds. 
It is desirable to consider using a relay specifically de- 
signed to prevent rotor failure due to excessive negative- 
sequence current, since adequate relays have been made 
available and the capabilities of generators have been 
more closely defined. The generator negative-sequence 
current relays match the generator thermal-capability 
curve and permit operation to a point just below that 
where the possibility of machine damage arises, giving a 
maximum margin for co-ordination with other relays with 
a minimum of application effort. 
In general, a generator falls into one of four cases, 
depending on whether it has a voltage regulator and how 


4.0 


2.0 


EQUIVALENT NEGATIVE SEQUENCE CURRENT—Io¢q 


EXTERNAL REACTANCE—PER UNIT ON GENERATOR BASE 


Figure 1. Equivalent negative-sequence current in generator 
for line-to-line faults as a function of external reactance, generator 
transformer reactance, and system size 
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VON ROESCHLAUB 
MEMBER AIEE 


——— 


it is connected to the system: A. Generator without © 
voltage regulator connected directly to the system; B. Ger 
erator without a voltage regulator connected to th 
system through a transformer; C. Generator with a voli 
age regulator connected directly to the system; D. Gen 
erator with a voltage regulator connected to the syster 
through a transformer. 

In applying a generator negative-sequence current rela} 
the relay engineer is concerned about the closing time of th 
relay for different faults, in order to check the co-ordinatio 
with system relaying. The minimum closing time is cause 
by a line-to-line fault, which gives the largest magnitud 
of negative-sequence current for a given fault location. 

Figure 1 shows the results of studies of various system 
under cases A and B. The equivalent negative-sequenc 
current is that constant value of current such that Jpeg ' 
equal to the integrated product of i3¢, where iz is variabl 
asa function of time. For a turbine generator the standar 
limits [jt to 30, and an equivalent negative-sequenc 
current of 2.74 per unit gives a permissible time of 4 second: 
Figure 1 shows that a generator connected to a system ¢ 
any size through a transformer (case B) gives a current le: 
than 2.74 per unit, with ample time for relay co-ordinz 
tion. Generators using voltage regulators give highe 
values of negative-sequence current because of the forcin 
effect of the regulator. The sustained current is increase 
for prolonged faults, and for practical purposes the equive 
lent negative-sequence current can be set equal to th 
sustained magnitude. 

Two aspects of generator negative-sequence currer 
relaying warrant almost equal weight: the first is th 
assurance that the relay provide adequate protection fc 
the generator; and the second is that the relay must neve 
operate falsely under normal conditions or when norm: 
system relaying operates correctly. It is also desirable thz 
the system data upon which the relay application depenc 
be easily calculable in a sufficiently accurate form to assut 
correct relay operation for all cases. A comparison « 
various relay schemes indicates that the negative-sequenc 
relay fulfills these requirements with the greatest reliabilit 

The time-current characteristic of the negative-sequenc 
relay is matched closely to the capability of the generat 
to withstand the damaging current. In the majorit 
of applications it is not necessary to make any calculation 
of generator negative-sequence current to determine tl 
relay clearing time because the time will be sufficiently lor 


to eliminate any question of co-ordination with syste 
relaying. 


Digest of paper 53-41, “Application of Relays for Unbalanced Faults on Generator: 
recommended by the AIEE Committee on Relays and approved by the AIEE Co: 
mittee on Technical Operations for presentation at the AIEE Winter General Meetir 


New York, N. Y., January 19-23, 1953. Scheduled for publication in AIEE Tra 
actions, volume 72, 1953, 


J. E. Barkle is with Westinghouse Electric Corporation, East Pittsburgh, Pa., a 
Frank von Roeschlaub is with Ebasco Services, New York, N. Y. : 
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| _ High-Power Industrial Vacuum Tubes 


v HORIATED-TUNGSTEN WIRE, developed nearly 
+ 40 years ago by the lamp industry, has found extensive 


ty 


application as an electron emitter in vacuum tubes over 
the last 30 years, first in receiving and small-power types 
and more recently in high-power industrial types such as 
the RCA-5770, RCA-5771, and RCA-5831. High-power 
types are considered as those having unmodulated class C 
plate voltage ratings of greater than 5,000 volts. 

Emission efficiencies 10 to 15 times that of pure tungsten 
are obtained at operating temperatures 500 to 600 degrees 
Kelvin lower than that of pure tungsten. Processing of 
thoriated-tungsten filaments involves high-temperature 
flashing, first in an appropriate gas atmosphere to carburize 
the wire and then in a vacuum to produce metallic thorium 
and diffuse it to the surface. In carburization, a thin shell 
of tungsten carbide is formed to aid in maintaining fila- 
ment activation and in achieving longer life. Data on 
the rate of loss of this carbide as a function of operating 
temperature have made it possible to predict the emission 
life of thoriated-tungsten filaments. 


| 
fetes ee | 


Figure 1 (left). RCA-5770 delivers a power output of over 100 
kw at frequencies as high as 20 megacycles when used in un- 
modulated class C service with a plate current of 8.5 amperes at 17 
ky and a driving power of approximately 2,300 watts. (Right) 
RCA-5831 water-cooled superpower beam triode delivers a power 
output of approximately 500 kw at frequencies up through the 
standard broadcast band when used in unmodulated class C 
service with a plate current of 39 amperes at 16 kv and a driving 
power of approximately 900 watts 
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Figure 2. RCA-5771 de- 
livers a power output 
of over 50 kw at fre- 
quencies as high as 25 
megacycles when used in 
unmodulated classC serv- 
ice with a plate current 
of 4.5 amperes at 15 kv 
and a driving power of 
about 1,160 watts 


Early unsuccessful attempts to use thoriated-tungsten 
filaments in high-power tubes led to the general belief 
that such filaments could not be used in tubes having 
plate voltage ratings above 5,000 volts. This belief is 
reflected in the literature and in books published as re- 
cently as 1951. However, tests started in 1940 have 
proved that this long-standing belief is erroneous. In 
fact, there now appears to be no practical limitation on 
the power or operating plate-voltage level. New materials, 
simplified mechanical structures, improved processing 
facilities, and greater cleanliness have contributed to the 
successful use of thoriated-tungsten filaments in _high- 
power industrial tubes. 

Examples of such tubes are the RCA-5770, RCA-5777, 
and RCA-5837. These tubes have output capabilities 
ranging from 50 to 500 kw, plate voltage ratings between 
15 and 17 kv, and maximum frequency ratings at full 
input from 1,600 ke up to 25 megacycles. Operation in 
induction-heating and in dielectric-heating applications 
has been exceptional with no evidence of deterioration 
even after approximately 3 years of continuous service. 

A saving of 60 to 70 per cent in filament heating power 
over that required for equivalent pure-tungsten filament 
types results in a substantial saving in operating costs. 
As an example, the RC'A-5770 requires 5.0 kw less filament 
power than its pure-tungsten equivalent. Other advan- 
tages resulting from the lower operating temperature make 
these tubes very attractive for industrial use where long 
life and reliable performance are of paramount importance. 


Digest of paper 53-173, “High-Power Industrial Vacuum Tubes Having Thoriated- 
Tungsten Filaments,” recommended by the AIEE Committee on Electronics and 
approved by the AIEE Committee on Technical Operations for presentation at the 


AIEE Winter General Meeting, New York, N. Y., January 19-23, 1953. Scheduled 
for publication in AIEE Transactions, volume 72, 1953. 
R. B. Ayer is with the Radio Corporation of America, Lancaster, Pa. 
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INSTITUTE ACTIVITIE 


Summer Meeting in Atlantic City to Feature 
Week of Technical and Social Activities 


A full week of technical sessions and social 
activities awaits those who plan to attend 
this year’s Summer General Meeting, June 
15-19. With one of the country’s foremost 
seaside resorts, Atlantic City, N. J., as the 
site, members of the AIEE Philadelphia 
Section will act as hosts for this meeting 
which also commemorates the Section’s 
50th anniversary. Headquarters will be 
at the Chalfonte-Haddon Hall Hotels on 
the boardwalk. 

The week’s program will open with the 
annual meeting on Monday, at which the 
election of officers will be announced and 
President D. A. Quarles will deliver the 
main address. A feature of the session will 
be the presentation of the Lamme Medal 
to I. F. Kinnard “for his outstanding con- 
tributions in design and developments in the 
field of instrumentation and measurements.” 

Professor Edwin H. Armstrong, Columbia 
University, was elected an Honorary Mem- 
ber by the Board of Directors, and he will 
address the General Meeting. 


INSPECTION TRIPS 


Station WEFPG-TV, Atlantic City, N. J. 
(Tuesday and Wednesday, June 16 and 17). 
Trips will be made through this new ultra- 
high-frequency-—television station on the 
afternoons of both days. 


Bell Telephone Company of Pennsylvania, 
Philadelphia, Pa. (Thursday and Friday, 
June 18 and 19). The Automatic Message 
Accounting center recently established in 
Philadelphia has been designed to mechanize 
the operations which summarize and com- 
pute data on telephone calls for the purpose 


of billing the customer. As calls are dialed 


by the customers all of the items of informa- 
tion relating to a call are recorded on paper 


(Left) The famed Atlantic City boardwalk with the Chalfonte-Haddon Hall Hotels in the back 
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tape by means of perforations. At the 
accounting center, these data are collected 
automatically and the charges for the calls 
computed. This is one phase of the develop- 
ment which soon will enable the customer’s 
bill to be printed automatically. 


Westinghouse Electric Corporation, Lester, Pa. 
(Thursday and Friday, June 18 and 19). 
Members making this trip will see, in the 
process of manufacture, assembly, and test, 
such apparatus as industrial and central 
station turbines for driving generators, 
mechanical-drive turbines, surface con- 
densers, heat exchangers, circulating and 
condensate pumps, and evaporators. 

Proof of citizenship will be required by 
those planning to make this trip. 


General Electric Company Switchgear De- 
velopment Laboratory, Philadelphia, Pa. (Thurs- 
day and Friday, June 18 and 19). ‘This is 
the largest and most modern laboratory of 
its type in the world. In its control building 
are centralized control and instrumentation 
equipments which indicate or record every 
electrical phenomenon which proves or dis- 
proves the value of circuit-breaker per- 
formance under short-circuit conditions. 
From these devices 400 miles of wire reach 
out to every device within the entire labora- 
tory. In a matter of seconds a film record 
of electrical phenomena that took place in a 
switchgear interrupting device during a 
regular or short-circuit test is on the reading 
tables in the control room for observation. 

In the generator room are two huge 
generators, the largest ever built for short- 


circuit testing. They are designed to 
absorb the tremendous shocks produced 
during short-circuit tests. The stator of 


each generator is supported on huge spring- 


yee 


view of the beach 


Institute Activities 


Future AIEE Meetings 


Summer General Meeting 
Chalfonte-Haddon Hall Hotels, 
Atlantic City, N. J. 

June 15-19, 1953 

(Final date for submitting papers—closed ) 


Pacific General Meeting 

Hotel Vancouver, Vancouver, British Co 
lumbia, Canada 

September 1-4, 1953 

(Final date for submitting papers—June 30) 


Middle Eastern District Meeting 
Daniel Boone Hotel, Charleston, W. Va. 
September 29—October 1, 1953 

(Final date for submitting papers—June 30) 


Aircraft Electric Equipment Conference 
Benjamin Franklin Hotel, Seattle, Wash. 
September 30—October 2, 1953 


Conference on 
Motors 

Hotel Van Orman, Fort Wayne, Ind. 
October 6-8, 1953 


Conference on Machine Tools 
Cleveland Hotel, Cleveland, Ohio 
October 14-16, 1953 


Fractional-Horsepowe: 


Fall General Meeting 

Muehlebach Hotel, Kansas City, Mo> 
November 2-6, 1953 

(Final date for submitting papers—July 6) 


steel legs. Under the most severe shor 
circuit, developing 8,000,000 foot-pound 
of torque, frame rotation is about 1/2 inel 
each way at the point of attachment of thy 
springs. These “legs” allow the stator t 
rotate through this small angle and stil 
remain in perfect alignment with the roto 


ground and (right) an aeria 
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aft. They take the brunt of the short 
ircuit instead of the windings under short- 
ircuit conditions, 
In the high-voltage yard are huge power 
ransformers capable of stepping up the 
oltage to 400,000 volts for testing circuit 
reakers and other equipment. In this 
ame area are capacitor banks for simulating 
ctual conditions such as charging currents 
n high-voltage transmission lines up to 200 
ailes in length at 230,000 volts. 

Limited accommodations are available. 
teservations must be made at Atlantic 
lity at time of registration. 

In addition to these inspection trips, as a 
pecial feature of the meeting, motion pic- 
ures covering various industrial and educa- 
ional subjects will be shown each afternoon, 
Monday through Friday, in the Viking 
X0om of Haddon Hall. 


4 SOCIAL ACTIVITIES 


_A number of social activities have been 
Janned for the evenings during the meeting 
ya committee under the chairmanship of 

. B. Harris. 

BAn informal bingo and card party will be 
eld on Monday evening, for which there 
vill be no charge. Refreshments and prizes 
vill be provided. 

On Tuesday, cocktails will precede a 
inner and show featuring Vivian Della 
thiesa, popular radio soprano; Conrad 
“hibault, well-known baritone; the Har- 
nonicaires, harmonica band; and _ the 
lance team, Laurette and Clymas. The 
ccompaniment will be furnished by Howard 
zanin’s orchestra. Price per ticket is 
8.50 at the ticket desk. 

A cabaret dance is scheduled for Wednes- 
lay evening at Haddon Hall at which 
ocktails and other beverages will be served. 
foward Lanin’s orchestra will be featured, 
n addition to a female vocalist and a square 
lance group. (Tickets will be available at 
he ticket desk at $2.50 each. 

For Thursday, a moonlight boat trip is 
lanned along the coast of Atlantic City. 
sus transportation will be provided to and 
°om the hotel to the dock. ‘The price per 
icket is $2.00 at the ticket desk. 

A number of activities of special interest 
9 the ladies also have been arranged. In 
harge of this program is the Ladies’ Com- 
qittee under the chairmanship of Mrs. 
1. R. Paxson. 

On Sunday afternoon, an informal tea 
fill be held for ATEE members and their 
amilies, and on Monday afternoon the 
dies are invited to take a complimentary 
ght-seeing trip around the island and 
own to Ocean City. 

A luncheon and millinery show are 
lanned for Tuesday at the Marlborough- 
lenheim Hotel at which hats. will be 
1odeled by the visitors and one of the hats 
warded as a door prize. Luncheon tickets 
ill be $3.00 each. 

A marine sight-seeing trip has been 
sheduled for Wednesday morning. Both 
us transportation to the dock and the 
oat trip are free-of-charge. 

On Thursday morning an inspection tour 
ill be made through the Haddon Hall 
itchens and laundry. 


SPORTS 


The sports program under the leadership 
f A. D. Brown has been rounded out to 
clude arrangements for the duffer. and 
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Lamme Medal Nominations for 1953 Due December 1 


Special attention is directed to the fact 
that the names of Institute members who 
are considered eligible for the AIEE Lamme 
Medal, to be awarded early in 1954, may 
be submitted by any member in accordance 
with section 1 of article VI of the bylaws 
of the Lamme Medal Committee, as follows: 

“The committee shall cause to be pub- 
lished in one or more issues of Electrical 
Engineering, or of its successors, each year, 
preferably including the June issue, a state- 
ment regarding the Lamme Medal and an 
invitation for any member to present to the 
Secretary of the Institute by December 1, 
the name of a member as a nominee for the 
medal, accompanied by a statement of 
his ‘meritorious achievement’ and the names 
of at least three engineers of standing who 
are familiar with the achievement.” 

Each nomination should give concisely 
the specific grounds upon which the award 
is proposed, and also a complete detailed 
statement of the achievements of the nominee, 
to enable the committee to determine its 
significance as compared with the achieve- 
ments of other nominees. If the work of 
the nominee has been of a somewhat general 
character in co-operation with others, 
specific information should be given re- 
garding his individual contributions. Names 


of endorsers should be given as specified in 
the foregoing quotation. 

Article V, section 2, specifies that: “The 
committee in making the award shall care- 
fully observe the limitation imposed by Mr. 
Lamme, that the recipient must have ‘shown 
meritorious achievement in the development 
of electric apparatus and machinery.’ This 
shall be taken to mean that the meritorious 
achievement must be of such character that 
it has resulted or will result in the production 
of substantially improved electric apparatus 
or machinery. Any work which meets this 
requirement is admissible whether it be 
(a) in development of the theory involved; 
(6) in development of the characteristics of 
the materials employed; (¢) in development 
of over-all design; or (d) in development in 
other ways which results in substantial 
improvement in electric apparatus or ma- 
chinery. The words ‘electric apparatus or 
machinery’ shall be taken to indicate discrete - 
and self-contained devices which may or may 
not include mechanical moving parts without 
limitation as to the field of application. 
They shall not be taken to include trans- 
mission or distribution systems as a whole, 
but rather to include the apparatus and 
machinery that is used in making up such 
systems.” 


amateur as well as the seasoned golfer and 
angler. 

Facilities for golf will be available at the 
Atlantic City Country Club at Northfield, 
N. J. The green fee is $4.00 on weekdays. 
Ladies and men both may participate and 
the facilities of the pitch and putt course 
and putting greens may be used also. 
Golf scores and scores for the pitch and putt 
course and putting contests should be turned 
in to the AIEE Sports Committee repre- 
sentative. There will be prizes for both 
ladies and men. 

For those interested in fishing, half-day 
trips leave from Starn’s Boat Dock, Atlantic 
City Inlet, at an approximate cost of $3.25 
per person, and all-day fishing trips are 
available also. Deep-sea sport fishing can 
be arranged at a day’s notice. These boats 
accommodate six persons and the rate is 
approximately $65 for weekdays. ‘Tackle 
may be rented by the hour or day. There 
will be prizes for the largest and smallest 
fish; men, women, and children may 
compete. 

Small power boats accommodating five 
people can be had for $12 rental for the 
day or at special hourly rates. 


RESERVATIONS AND REGISTRATION 


The Summer General Meeting, while it 
assuredly has its serious technical aspects, 
also can afford the opportunity for a pleasant 
vacation; hence the selection of Atlantic 
City as this year’s meeting site. This 
thought was carried out also in the assign- 
ment of the Chalfonte-Haddon Hall Hotels 
as meeting headquarters. 

A Hotel Accommodations Desk, devoted 
exclusively to the best utilization of the 
hotels’ numerous facilities, will be estab- 
lished in the registration area. 

Transportation to Atlantic City can be 
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arranged very easily from both Philadelphia, 
Pa.,, and New York, N: ¥. It canbe 
reached by bus from Philadelphia and New 
York City; by train from 30th Street 
Station, Philadelphia, via Pennsylvania- 
Reading Seashore Lines; by automobile 
from New York City via the New Jersey 
Turnpike, thence on Route 43, also via 
Route 9; by automobile from Philadelphia 
via Route 43; by airplane from New York’s 
Idlewilde Airport and Philadelphia’s Inter- 
national Airport. 

The Registration Desk will be open 
Sunday afternoon, June 14, from 2:30 
to 4: 30 and daily thereafter from 8:30 a.m. 
to 4: 30 p.m. for the duration of the meeting. 
A registration fee of $3.00 will be charged 
all members and of $5.00 for nonmembers. 
Enrolled students and guests will be regis- 
tered without payment of registration fees. 

Directors, officers, and delegates will be 
registered in advance and may receive 
credentials from a desk provided for this 
purpose in the registration area. 


COMMITTEE 


‘The members of the 1953 Summer General 
Meeting Committee are: L. R. Gaty, 
General Chairman; B. L. England, W. F. 
Henn, Vice-Chairmen; R. W. Wilbraham, 
Treasurer; A. C. Muir, Institute Director; 
R. M. Pfalzgraff, D. B. Smith, Members-at- 
Large; J. C. Strasbourger, Vice-President, 
District 2; W. F. Denkhaus, Arrangements; 
J. B. Harris, Jr., Entertainment; R. W. 
Wilbraham, Finance; H. F. Davis, Hotels; 
Mrs. H. R. Paxson, Ladies; M. L. Stough- 
ton, Publicity; T. E. Stieber, Registration; 
A. D. Brown, Sports; Arthur Pringle, IT, 
Inspection Trips and Science Theater; S. 
R. Warren, Students; W. R. Clark, Tech- 
nical Program; W. G. Salmonson, Trans- 
portation, 
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Tentative Technical Program 


Summer General Mee ting, Atlantic City, N. J., June 15-19 


Monday June 15 


10:00 a.m. 


1. Report of Board of Directors. H. H. Henline, 
Secretary : 


Annual Meeting 


Report of Treasurer. W. J. Barrett 


Report of Committee of Tellers on: 


(a). Votes for nominees for AIEE offices 
(6). Proposed Constitutional amendments 


4. (a). Introduction of, and presentation of Presi- 
dent’s badge to, Elgin B. Robertson 


(6). Response by Mr. Robertson 
5. Introduction of District Branch prize winners 


6. Presentation of Lamme Medal to I, F, Kinnard, 
General Electric Company, West Lynn, Mass. 


(a). The Establishment of the Medal. Lester L. 
Bosch, Chairman, Lamme Medal Committee 

(6). The Career of the Medalist. Everett S. Lee, 
Editor, General Electric Review, Schenectady, 
ING oh 

(c). Presentation of the medal and certificate by 
President D. A. Quarles 

(d). Response by Mr. Kinnard 


7. Any other business that may be presented 


8. Address by Professor Edwin H. Armstrong, Colum- 
bia University 


9. Address by President D. A. Quarles 


2:00 p.m. Protective Devices 

53-272. Change in Resistance of Aircraft Current 
Limiters and Its Effect on Current Division in Net- 
works. Henry Oman, Boeing Airplane Company, 
Re-presented for discussion 


53-183. The Duty on Expulsion-Type Lightning 
Arresters for Distribution Systems. Otto Ackermann, 
Westinghouse Electric Corporation. Re-presented for 
discussion 


53-273. Use of 10X20 Current Waves for Lightning 
Arrester Tests. H. A. Cornelius, Public Service Com- 
pany of Northern Illinois. Re-presented for discussion 


53-274. Ground Fault Neutralizer Grounding of 
Unit-Connected Generators. H. R. Tomlinson, New 
England Power Service Company 


53-201. Application Guide on Methods of Neutral 
Grounding of Transmission Systems. Working Group 
of the ALEE Subcommittee on Fault Limiting Devices. Re- 
presented for discussion 


2:00 p.m. Electronic Power Converters 


53-288. Water Cooling Systems of Mercury-Arc 
Rectifiers. Working Group on Water Cooling Systems of 
Mercury-Are Rectifiers 


CP.** Low-Temperature Operation of Ignitrons, 
A. E. Zuvers, J. L. Zehner, General Electric Company 


CP.** Mechanical Rectifier Circuits and Trans- 
former Connections. E. J. Diebold, I-T-E Circuit 
Breaker Company 


53-242. Voltage Regulation of 12-Phase Double- 
Way Rectifiers. R. L. Witzke, J. V. Kresser, J. K. 
Dillard, Westinghouse Electric Corporation 


53-271. Equivalent Machine Constants for Rectifiers. 
I. K. Dortort, 1-T-E Circuit Breaker Company. Re- 
presented for discussion . 


2:00 p.m, Substations 


53-104. Performance of Electrical Joints Utilizing 
New Silver Coating on Aluminum Conductors. 7, 
J. Connor, W. R. Wilson, General Electric Company. 
Re-presented for discussion 


53-237. Substation 1-Line Diagrams. Working Group 
on 1-Line Diagrams of the Committee on Substations 


53-238. Reclosing Fuses, Automatic Oil Circuit 
Reclosers, and Automatic Reclosing Circuit Breakers 
in the Distribution Substation. Working Group on 
Breakers Versus Reclosing Fuses of the. Committee on Sub- 
Stations 


53-239, Grounding Grids for High-Voltage Stations. 
E. T. B. Gross, Winois Institute of Technology; B. V. 
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—PAMPHLET. reproductions of 
authors’ manuscripts of the num- 
bered papers listed in the program 
may be obtained from AIEE Order 
Department, 33 West 39th Street, 
New York 18, N. Y., as noted in the 
following paragraphs. 


—PRICES of papers, irrespective 
of length, are 30 cents to members 
(60 cents to nonmembers) whether 
ordered by mail or purchased at 
the meeting. Mail orders are ad- 
visable, particularly from out-of- 
town members, as an adequate 
supply of each paper at the meeting 
cannot be assured. Only numbered 
papers are available in pamphlet 
form. 


—COUPON books in nine-dollar 
denominations are available for 
those who may wish this convenient 
form of remittance. 


—THE PAPERS regularly ap- 
proved by the Technical Operations 
Committee ultimately will be pub- 
lished in the bimonthly publications 
and Transactions; also, each is 
scheduled to be published in Elec- 
trical Engineering in digest or other 
form. 


Chitnis, American Gas and Electric Service Corporation; 
L. J. Stratton, Armour Research Foundation 


53-240. Design Charts for Determining Optimum 
Ground Rod Dimensions, J, Zaborszky, J. W. Ritten- 
house, University of Missouri 


53-241. Lightning Protection in Extra-High-Voltage 
Stations—Influence of Multiple Circuits, 7. W. 
Gross, American Gas and Electric Corporation; L, B. 
LeVesconte, Sargent and Lundy; J. K. Dillard, Westing- 
house Electric Corporation 


2:00 p.m. Facsimile 

53-297. A Level Compensator for Telephotograph 
Systems. TZ. A. Jones, W. A, Phelps, Bell Telephone 
Laboratories, Inc, 


CP.** Transmitting X-Ray Photographs by Fac- 
simile. A. R, McConnell, Times Facsimile Corporation 


CP.** The Facsimile Transmission of News and 
News Photographs for Television. J. V. L. Hogan, 
Hogan Laboratories, Inc,; Dewey Frezzolini, Interna- 
tional News Photos 


CPp.** A Discussion of Synchronizing Systems. F. 


T. Turner, Western Union Telegraph Company 


2:00 p.m. Storage Batteries 


Tuesday, June 16 


9:00 a.m. Section Delegates Conference 
9:00 a.m. Electrical Techniques in Medi- 
cine and Biology 


CP.** Miniature Electrostatic Sources of High 
Voltage for Radiation Instrumentation. S. R. Gilford, 
S, Saito, National Bureau of Standards 


CP.** An Electronic Flowmeter. 


H. P. Kalmus, 
National Bureau of Standards 


CP.** Measurements of Materials With High Di- 
electric Constant and Conductivity at Ultrahigh 


** CP: Conference paper; no advance cgpies are 
available; not intended for publication in Transactions. 


Institute Activities 


Frequencies. H. P. Schwan, Kam Li, University 
Pennsylvania 

53-206. Heating of Fat-Muscle Layers by Elect 
magnetic and Ultrasonic Diathermy. H. P. Sche 
E. L. Carstensen, Kam Li, University of Pennsylvania 


9:00 a.m. Television 


CP.** An Ultrahigh-Frequency Transmitter E 
ploying a Klystron Power Amplifier. W. H. Say 
Jr., Allen B. Du Mont Laboratories 


53-299. Technical Characteristics of FTL Ty 
Number 20-B Ultrahigh-Frequency Television Tra: 
mitter. E. M. Bradburd, Federal Telecommunicati 
Laboratories 


CP.** Review of Television Abroad. E. A. Lap 
C. W. Slaybaugh, RCA International 


CP.** Engineering Plans for Theater Televisic 
A, Forman, Tele-Tech 


CP.** The Chromatron, A Single or Maultig 
Tricolor Cathode-Ray Tube. R&. Dressler, Chrome 
Television 


9:00 a.m. Relays 


53-195. An Analysis of Polyphase Directional Rel 
Torques. C. J. Baldwin, Jr., Westinghouse Elect 
Corporation; B. N. Gafford, University of Texas 


53-200. A Pilot-Wire Relaying Scheme Utilizing t 
Product Differential Relay. R. J. Ward, D. 
Gilman, Commonwealth Edison Company 


53-210. Field Experience—Electronic Mho Distar 
Relay. H. C. Barnes, American Gas and Elect 
Service Corporation; R. H. Macpherson, General Elect 
Company 


53-211. Phase Comparison Carrier Relaying 1 
3-Terminal Lines. H. W. Lensner, Westinghor 
Electric Corporation 


9:00 a.m. New Developments in Digit 
Computers 
53-286. Pulse-Response Characteristics of R 


tangular-Hysteresis-Loop Ferromagnetic Materiz 
Joseph Wylen, Burroughs Adding Machine Company 
CP.** A High-Speed Special-Purpose Compu 
Using a Magnetic Drum Memory. R. T. Gord 
General Electric Company 


CP.** Phase System of Magnetic Recording 
Used for the EDVAC Drum Memory. Donald Ea 
University of Florida 

53-287. A Progressive Code Digital Quantiz 
Floyd Raasch, Minneapolis-Honeywell Regulator Compz 


9:00 a.m. Instruments and Measur 


ments 


53-281. 40- to 4,000-Microwatt Power Meter. 
W. Lange, Bell Telephone Laboratories, Inc. 


53-197. The Use of Steel Sheet for the Construct 
of Shielded Rooms. A. M. Intrator, United Sta 
Naval Civil Engineering Research and Evaluat: 
Laboratory 


CP.** Precise Measurement of Repeater Tra: 
mission. JZ. Slonezewski, Bell Telephone Laborator 
Inc, 


CP.** The Quasi-Peak Voltmeter. 
General Electric Company 


9:00 a.m. 


Cc. W.. Fr: 


Utility Charges for Service 
Resistance Welders 


CP.** Fundamentals of Electric Rate Making. 
R. Lefferson, Ebasco Services, Inc. 


CP.** Utility Metering of Resistance Weldi 
Loads. M. A. Faucett, C. A, Keener, University of Illir 


CcP.** Why Special Utility Charges for Resistas 
Welders? &. E. Young, Public Service Company 


CcP.** A  High-Output-Low-Demand  Resistas 
Welding Machine. R. S. Phair, The Budd Company 


53-296. Design of Transformers for Resistas 
Welding Machines. D. L. Knight, National Elect 
Welding Machines Company. Re-presented for « 
cussion 


ELECTRICAL ENGINEERID 


4a p-m. Section Delegates Conference 
330 pm. Management 
3P.#* An Outline of the Principles, Skills, and Tools 


Management. R. M. Besse, The Cleveland Electric 
lluminating Company 
’ 


3P.** Engineering Economy as a Tool of Manage- 
nent. FE. D. Ayres, Ohio State University 


> 


330 p-m. Binaural Broadcasting 


3P.** Binaural Transmission 
Modulation Multiplex. 
ories 
aP.** Stereophonic Recording Equipment. R. J. 
Pinkham, Ampex Electric Corporation 


3p. ** Better Realism With Binaural Sound Re- 
wroduction. H., T. Sherman, Sherman Studios 


by Frequency- 
M. G. Crosby, Crosby Labora- 


ap, ** Engineering and Subjective Aspects of the 
sinaural Medium. £. Cook, Cook Laboratories 


[330 p.m. Electron Tubes 


P.** A New Ultrahigh-Frequency Amplifier Tube. 
Byron Stokes, Sylvania Electric Products, Inc. 


3P.** A Monoscope Tube for Computer and Other 
Appliances. John Hartmann, Allen B. Du Mont Labora- 
ories, Inc. 


3-307. Heat Transfer From Electron Tubes at 
igh Altitudes and High Ambient Temperatures. 
Mrs. B. O. Buckland, General Electric Company 


1:30 p.m. Instruments and Measure- 
: ments 


3-291. Preliminary Development of a Magnettor 
surrent Standard. E. P. Felch, Bell Telephone 
waboratories, Inc.; J. L. Potter, Rutgers University 


3-292. A Commutatorless D-C Tachometer. 4. R. 
tckels, W. R. Peck, University of North Carolina 


3-293. An Automatic Transfer Function Measuring 
ind Recording System. R. J. Ehret, E. F. Hochschild, 
|. M. Embree, E. C. Grogan, Minneapolis-Honeywell 
Regulator Company 


3P.** A Small Aircraft Instrument Servomotor. 
.. T. Akeley, J. R. Macintyre, General Electric Company 


(730 p.m. Insulated Conductors 


3-228. 
Suried Transmission Cables. W. A. 
Zisenstadt, Columbfa University 


3-230. A Simplified Mathematical Procedure for 
Jetermining the Transient Temperature Rise of Cable 
ystems. J. H. Neher, Philadelphia Electric Company 


A Critical Soil Moisture Condition Affecting 
Hadley, R. 


3-214. Tests of Fittings on Insulated Aluminum 
Zable. Joel Tompkins, E. K. Lanctot, Aluminum Com- 
yany of America. Re-presented for discussion 


Wednesday, June 17 


1:00 a.m. 


3-264. Controlling D-C Arcs, 
ilectric Company 


Land Transportation 


R. L. Hurtle, General 


3P.** Service Performance of New Trolley Coach 
iquipment. B. F. Krings, Westinghouse Electric 
orporation 


3P.** Trolley Coach Versus Motor Coach—Here’s 
5 Years of Competitive Operating Costs. L. W. 
3irch, Ohio Brass Company 


1:00 a.m. Switchgear 


3P.** An Analysis of an Analogue Solution Applied 
0 the Heat Conduction Problem in a Cartridge 
‘use. A. E. Guile, Queen Mary College, University 
f London; £. B. Carne, Remington Rand, Inc. 


3-212. Testing Inhibited Oils in Circuit Breakers. 
V. M. Leeds, Westinghouse Electric Corporation; 
t. F. Seubert, Koppers Company, Inc. 

3-231. Features of the Philadelphia Switchgear 
Yevelopment Laboratory. W. F. Skeats, R. L. Wil- 
ams, General Electric Company 


Insulation of Rotating Ma- 
chinery 


}:00 a.m. 


Motor Insulation Life as Measured by 
(NE 


3-301. 
\ccelerated Tests and Dielectric Fatigue. 


TUNE 1953 


Herman, General Electric Company. Re-presented for 
discussion 


53-207, A Method of Evaluating Insulation Systems 
in Motors. C. B. Leape, J. McDonald, G. P. Gibson, 
Westinghouse Electric Corporation. Re-presented for 
discussion 


CP,.** The Evaluation of Class H Motor Insulation 
Systems. J. F. Dexter, E. Earleywine, Dow-Corning 
Corporation 


CP.** Aging Effects on Insulation Resistance at 
High Temperatures. J. L, Fuller, P. H. Kahelin, 
Reliance Electric and Engineering Company 


CP.** Effect of Voltage and Vibration on Insulation. 
A, T. McClinton, Naval Research Laboratory 


CP.** Statistical Analysis in Functional Evaluation 
of Insulation. John Cybulski, Naval Research Labora- 
tory 


9:00 a.m. Magnetic Recording 


CP.** Present Status of Magnetic Recording. R. 
E. Zenner, Armour Research Foundation 


53-300. Synchronized Magnetic-Tape Recording. 
R. H. Ranger, Rangertone, Inc. 


CP.** Structure and Performance of Magnetic 
Transducer Heads. L. L. Anderson, O. Kornei, Brush 
Development Company 


CP.** Performance Characteristics of Ferrite Re- 
cording Heads. J. F. Jewett, Ferroxcube 


9:00 a.m. Electronic Systems Reliability 
53-208. Reliability in Industrial Electronic Equip- 


ment. £. D. Cook, General Electric Company 


CP.** The Human Being in Man-Machine Systems. 
F. R. Naka, Massachusetts Institute of Technology 


CP.** Equipment Reliability as Applied to Analogue 


Computers. Herbert Jacobs, Jr., Massachusetts In- 
stitute of Technology 
CP.** Achieving Higher Reliability and Accuracy 


From Electronic Components by Utilizing Components 


in Parallel. P. B. Montgomery, Goodyear Aircraft 
Corporation 
9:00 a.m. Nucleonics and Power Genera- 


tion 


CP.** Major Factors in the Approach to Atomic 
Power. B. R. Prentice, R. G. Lorraine, General Electric 
Company 


CP.** The Nature of Nuclear Power. 
Landis, Atomic Energy Commission 


JW. 


CP.** Nuclear Reactors for Power Generation. R. 
L. Witzke, J. M. Stein, E. U. Powell, Westinghouse 
Electric Corporation 


CP.** Considerations for Discontinuous-Type Power 
Regulation of Nuclear Reactors. J. M. Harrer, 
Argonne National Laboratory 


CP.** A Photomultiplier Log Level Period Meter 
for Reactor Control. V.G. Shaw, Westinghouse Electric 
Corporation 


CP.** Maintenance Problems With Reactor Auxil- 
iaries and Instruments. C. B. Wagner, General Elec- 
tric Company 


9:00 a.m. Instruments and Measure- 
ments 
53-294. Generator Stator Copper Temperature 


Indicator. A. L. Brownlee, H. E. Brown, Common- 
wealth Edison Company 


53-205. Integrating Instruments for Simplified 
Quality-Control Measurements. D. M. Longenecker, 
General Electric Company 


53-295. Correction of Frequency Errors in Watt- 
meters. J. R. Freeman, Massachusetts Institute of 
Technology 

CP.** Designing a Line of D-C Portable Instru- 
ments. R. M. Rowell, General Electric Company 
1:30 p.m. Transistor Standardization 
1:30 p.m. Switchgear 

53-309. Bushing Current Transformers for Oil 


Circuit Breakers. R. B. Shores, C. E. Wollerton, General 


Electric Company 


53-252. Considerations in the Operation of Outdoor 
Oil Circuit Breakers Under Low Ambient Tempera- 
tures. E. B. Rietz, General Electric Company 


Institute Activities 


53-233. Hydraulic Operating Mechanisms for High- 
Capacity Circuit Breakers, E. E. Briggs, R. D. Ham- 
brick, D. M. Umphrey, Pacific Electric Manufacturing 
Corporation 


53-234. A New Compressed Air Circuit Breaker for 
Arc Furnace Switching Duty. J. E. Schrameck, J. K. 
Walker, Westinghouse Electric Corporation 


1:30 p.m. Rotating Machinery 

53-302. Calculation of No-Load Waveshape of 
Salient-Pole A-C Generators. D. Ginsberg, A. L. 
Jokl, Engineer Research and Development Labora- 
tories; LZ. M. Blum, National Bureau of Standards 


53-303. Factory Testing of Large Turbine-Gener- 
ators. R. W. Stevens, M.D. Ross, Westinghouse Elec- 
tric Corporation 


53-304, D-C Dynamic Braking of Squirrel-Cage 
Induction Motors. W. La Pierre, Columbia University; 
N. Metaxas, Athens and Pireus Electricity Company 


53-305, Commutation of Low-Voltage D-C Aircraft 
Generators. P. W. Franklin, Consultant, Naval Air 
Development Center. Re-presented for discussion 


53-306. Leakage-Voltage Characteristics of Insula- 
tion Related to D-C Dielectric Strength. J. S. 
Johnson, J. W. Clokey, Westinghouse Electric Corpora- 
tion, Re-presented for discussion 


1:30 p.m. Special Communications Ap- 
plications 
53-202. Automatic Control System With Provision 


for Scanning and Memory. JN. H. Young, Federal 
Telecommunication Laboratories, Inc. 


CP.** A Carrier-Type Magnetic Tape Recorder. 
L. L. Fisher, Ampex Electric Corporation 


CP.** Graphic Analysis of Communications Net- 
works. R. L. Mayer, Pacific Gas and Electric Company 


Nucleonics and Power Genera- 
tion 


1:30 p.m. 


CP.** Precision Controls for a Low-Power Re- 
search Reactor. C. W. George, J. L. Matrone, General 
Electric Company 


CP.** A Simple Electrical Analogue to a Nuclear 


Power Plant. J. N. Grace, Westinghouse Electric 
Corporation 


CP.** Direct Linear Motion in Sealed Systems. R. 
C. Robinson, W. E. McCown, Westinghouse Electric 
Corporation 


CP.** Position Control in Sealed Systems. W. H. 
Esselman, W. H. Hamilton, Westinghouse Electric 
Corporation 


CP.** Present Feasibility of a Nuclear Power Plant. 
T. G. Le Clair, Commonwealth Edison Company 


1:30 p.m. 


CP.** Austrian Power Supply. 
Drinawehr, Salzburg, Austria 


53-255, Tensorial Analysis of Integrated Trans- 
mission Systems—IV. The Interconnection of Trans- 
mission Systems. Gabriel Kron, General Electric Com- 


System Engineering 


E. J. Schubert- 


pany 
53-256. Analysis of Losses in Loop-Interconnected 
Systems. A, F. Glimn, L. K. Kirchmayer, General 


Electric Company; G. W. Stagg, American Gas and 
Electric Service Corporation 


53-209. Loss Formulas Made Easy. A. F. Glimn, 
R. Habermann, Jr., L. K. Kirchmayer, General Electric 
Company; G. W. Stagg, American Gas and Electric 
Service Corporation 


CP.** Economic Aspects of European Electric Power 
Development. P. A. Abetti, General Electric Company 


1:30 p.m. Carrier Current 


Circuits for Carrier 
S. Lubin, N. M. Levinson, 


53-204. Series-Resonant 
Trapping of Resonant Taps. 
Sprague Electric Company 


53-282. Telecommunication Equipment for Power 
Systems. Developments and Application in Sweden. 
U. Hecht, Allmanna Svenska Elektriska Aktiebolaget; 
S. Rodhe, Telefonaktiebolaget L. M. Ericsson; H. J. 
B. Nevitt, Ericsson Telephone Sales Corporation 


CP.** Operation of Single-Sideband Power-Line 
Carrier. P. Taylor, Central Light and Power Com- 
pany; B. M. Ray, Westinghouse Electric Corporation 


547 


CP.** New Carrier-Current Telephone Equipment 
for Modern Electrical Utility Communications, Paul 
Crooker, General Electric Company 


CP.** Experience and Reliability of Carrier Relay- 
ing Channelse Carrier Current Project Subcommittee 5 


Thursday, June 18 


Electrical Safety Standards and 
Practices 


9:00 a.m. 


CP.** Edison Electric Institute, National Safety 
Council, American Society of Safety Engineers. W. 
F. Brown, Consolidated Edison Company of New York, 
Inc. 


CP.** National Electrical Manufacturers Associa- 
tion, AIEE. H. H. Watson, General Electric Company 


CP.** American Standards Association, Canadian 
Standards Association, National Bureau of Standards. 
W. C. Wagner, Philadelphia Electric Company 

CP.** Underwriters’ Laboratories, Inc., National 
Fire Protection Association, National Board of Fire 
Underwriters. Karl Geiges, Underwriters’ Laboratories, 
Inc. 


9:00 a.m. 


53-283. A Transient Analyzer for Magnetic Ampli- 
fiers. E. J. Smith, Polytechnic Institute of Brooklyn 


53-284, Theory of Magnetic Amplifiers With Square- 
Loop Core Materials. H. F. Storm, General Electric 
Company 


Magnetic Amplifiers 


53-215. Problems to Consider in Applying Selenium 
Rectifiers. J. Gramels, Bell Telephone Laboratories, 
Inc. 


53-285. An Application of Magnetic Amplifier Cir- 
cuits to Perform Multiplication and Other Analytical 
Operations. L. A. Finzi, R. A. Mathias, Carnegie 
Institute of Technology. Re-presented for discussion 


9:00 a.m. Wire Communications 


53-221. The L3 Coaxial System. C. H. Elmendorf, 
R. D. Ehrbar, R. H. Klie, A. J. Grossman, Bell Telephone 
Laboratories, Inc. 


53-222. L3 Coaxial System—Amplifiers, L. 4H, 
Morris, G. H. Lovell, F. R. Dickinson, Bell Telephone 
Laboratories, Inc, 


53-223, L3 Coaxial System—Equalization and Regu- 
lation. R. W. Ketchledge, T. R. Finch, Bell Telephone 
Laboratories, Inc. 


53-224, L3 Coaxial System—Television Terminals. 
J.W. Rieke, R. S. Graham, Bell Telephone Laboratories, 
CP.** Compandors for General Use on Wire and 
Radio. R. S. Caruthers, Lenkurt Electric Corporation 


9:00 a.m. Power Generation, Station De- 


sign 


CP.** Modern High-Capacity Steam Generator 
Protection. J. A. Elzi, J. C. Beres, Commonwealth 
Services, Inc. 


CP.** Electrical Safety Features Used for Boiler 
Protection in Several Large Generating Stations in 
the Southeast. A. H. Mergenthaler, Southern Services, 
Inc. 


CP.** Boiler Protection and Interlocking on the 
American Gas and Electric System. H. C. Barnes, 
American Gas and Electric Service Corporation 


CP.** Operating Protection Devices for a Reheat 
Pressurized Boiler. G. R. Hahn, Consolidated Edison 
Company of New York, Inc. 


CP.** Electrical Safety Features Used for Boiler 
Protection at Delaware Station. FE. E, Brown, Phila- 
delphia Electric Company 


9:00 a.m. High-Dielectric-Constant 
Ceramics 


53-235. Dielectric Breakdown of Sulphur Hexa- 
fluoride in Nonuniform Fields. C. N. Works, T. W. 
Dakin, Westinghouse Electric Corporation, Re-pre- 
sented for discussion 


53-236. The Effect of Minor Constituents in High- 
Dielectric-Constant Titanate Capacitors. W. |W. 
Coffeen, Metal and Thermit Corporation 


CP.** Tailoring Ceramic High-K Dielectrics for 
Specific Applications. R. J. Dew, Jr., American Lava 
Corporation 
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CP.** High-K Ceramic Dielectrics Made From 
Zirconate and Titanate Materials. Shelton, Bunting, 
Kopell, National Bureau of Standards 


CP.** New Developments in Ceramic Dielectrics 
for Capacitors. A. K. Das Gupta, K. R. Clark, S. Hedel- 
man, Solar Manufacturing Corporation 


9:00 a.m. Electronic Circuit Principles 


CP.** Some Physical Considerations in the Analy- 
sis of Transistor Transient Response. J. J. Suran, 
General Electric Company 

CP.*** Temperature-Stabilized D-C Amplifier Em- 
ploying Junction Transistors. Edward Keojian, General 
Electric Company 

CP.** Wide Deviation Frequency-Modulated Os- 
cillator. D. J. Gray, V. P. Gurske, W. E. Morrow, 
Massachusetts Institute of Technology 


CP.** Analysis of Power-Distributed Amplifiers. P. 
H. Rogers, University of Michigan 


9:00 a.m. Electronic Instruments 


A Universal Meter for Measuring Voltages 
at High Impedances, Micromicroamperes, and 
Insulation Resistance. W. R. Clark, R. E. Watson, 
G. C, Mergner, Leeds and Northrup Company 


53-308. Vacuum-Tube Voltmeter Concepts in the 


53-298. 


Mid-Frequency Range. G. B. Hoadley, North Carolina 
State College 
53-244, A-C Null-Type Recorder With Balancing 


Amplifier Which Provides Damping and Suppresses 
the Quadrature Component. A. J. Williams, Jr., 
J. F. Payne, Jr., Leeds and Northrup Company 


CP.** Design Criteria for Mutual Inductance 
Micrometers. H. Joseph, National Bureau of Standards 


CP.** Sheet and Plated Metal Measurements With 
a Phase-Angle-Type Probe. W. A. Yates, J. L. 
Queen, National Bureau of Standards 


1:30 p.m. Magnetic Amplifiers 

CP.** Frequency and Temperature Insensitive 
Regulated Power Supplies. M. A. Pahlavan, INET, 
Inc.; A. B. Rosenstein, University of California 


CP.** Design Considerations of the Half-Wave 
Bridge Magnetic Amplifier. C. W. Lufcy, H. H. 
Woodson, United States Naval Ordnance Laboratory 


CP.** Magnetic Amplifier Servo Compensation. 
H. H. Woodson, United States Naval Ordnance Labora- 
tory 


CP.** An Application of Compensated Half-Wave 
Bridge Magnetic Amplifiers. E. T. Hooper, United 
States Naval Ordnance Laboratory 


1:30 p.m. Wire Communications 

53-203. Protection of Wire Communication Facilities 
Serving Power Stations and Substations. 7. WW. 
Alexander, Bell Telephone Company of Pennsylvania 


53-225. Co-ordination of M1, N1, and O1 Telephone 
Carrier Systems, EF. P. Smith, L. P. Cornell, Jr., M. G. 
Jerome, Pacific Telephone and Telegraph Company 


53-226. The Control of Noise and Crosstalk on Ni 
Carrier Systems. A. J. Aikens, Bell Telephone Labora- 
tories, Inc.; C. S. Thaeler, American Telephone and 
Telegraph Company 


53-227, Transmission Design of Intertoll Telephone 
Trunks. H. R. Huntley. American Telephone and 
Telegraph Company 


1:30 p.m. Power Generation, Hydro- 
electric Systems 
53-220. Unique Outdoor Hydroelectric Plant. H. 


E, Rhoades, Northern States Power Company 


CP.** Important Economic Factors in the Develop- 
ment of Rehabilitation of Small-Capacity Hydro- 
electric Stations. H. H. Brown, Wisconsin Michigan 
Power Company; A. .R. Klann, Allis-Chalmers Manu- 
facturing Company 


CP.** Progress Report by the AIEE Joint Sub- 
committee on Application Probability Methods to 
Power System Problems, Power Generation, and 
System Engineering 


1:30 p.m. Magnetics 


53-259. The Permeability of Silicon-Iron at Very 


Low Flux Densities. Eberhard Both, Fort Monmouth, 
N. J. Re-presented for discussion 


Institute Activities 


-teresis Loops. H. J. Williams, R. C. Sherwood, Mat 


53-260, Stressed Ferrites Having Rectangular ] 
Goertz, F. J. Schnettler, Bell Telephone Laborato 
Inc. Re-presented for discussion 


53-261. Mathematical Description of Core Lo 
J. W. Hale, Allegheny Ludlum Steel Corporati 
F. R. Richardson, General Electric Company. Re-p 
sented for discussion 


1:30 p.m. Transformers ' 


i 
53-275. Analytical Approach to the Variable Turn 
Ratio Autotransformers. E. Mishkin, Hebrew 

stitute of Technology, Israel i 


CP.** Measurement of Ambient Air Temperatu: 
During Temperature Test on Transformers. M. . 
Beavers, General Electric Company 


53-270. Analysis of the Delta Grounded Tran 
former. E. T. B. Gross, Illinois Institute of Tec! 
nology; K. J. Rao, Vern E, Alden Company 


CP.** Modern Forced-Air Cooling of Power Tran 


formers. W. D. Albright, Westinghouse Electric Co 
poration 
53-276. Special 3-Phase Core Arrangements, F. | 


Roeding, Westinghouse Electric Corporation 


Instruments and Measure 


ments 


2:00 p.m. 


53-289. Forcing Function Generator Employin 
Conductive Plastic. ZL. W. Norman, Minneapoli 
Honeywell Regulator Company 


53-290. A Permeability Analyzer for Magnet 
Amplifier Cores. Philip Siskind, Sperry Gyroscory 
Company 


CP.** Basic Theory and Experimental Verificatio 
of the A-C Galvanometer. TJ. J. Higgins, Unive 
sity of Wisconsin; Welliam Kneen, Pullman Corporatio 


CP.** 
mionic Cathodes. 
Standards 


An Emission Characteristic Plotter for The: 
Lewis Marzetta, National Bureau ¢ 


Friday June 19 


9:00 a.m. Communication Switching 
53-216. An Application of Boolean Algebra to th 
Design of Electronic Switching Circuits. S. F 
Washburn, Bell Telephone Laboratories, Inc. 


53-217. The Map Method for Synthesis of Comb 
national Logic Circuits. 4. Karnaugh, Bell Telephor 
Laboratories, Inc. 


CP.** Circuit Action Charts. A. C. Reynolds, Inte 
national Business Machines Corporation 


53-218. Transistors and Their Circuits in the 4 
Toll Crossbar Switching System. P. Mallery, Be 
Telephone Laboratories, Inc. 


53-219. Telephone System Applications of Ri 
corded Machine Announcements. I’. Bennett, Be 
Telephone Laboratories, Inc. Re-presented for di 
cussion 


9:00 a.m. Transformers 


CP.** Crepe Papers and Crepe-Paper Cables f 


Transformers. G. Camilli, L, Mulligan, E. L. Crandai 
General Electric Company 
53-277. A New Low-Liquid-Content Current Tran 


former, L, W. Marks, General Electric Company 


CP,** External and Internal Factors A ffectin 
High-Voltage Bushing Withstand Values. S. Terpa 
D. L, Johnston, General Electric Company 


53-278. An Impulse Generator Circuit for Choppe« 
Wave Tests on Transformers. G. H. Johnson, Lir 
Material Company 


9:00 a.m. Transmission and Distributio 


53-229, Physical Concepts of Corona in Capacitor 
J. R. Nye, General Electric Company 


53-257. Puncture Tests on Porcelain Distributio 
Insulators Using Steep-Front Voltage Surges. J, 
Park, H. H, Cones, National Bureau of Standards 


CP.** Field Report on a New Surge-Test Oscill 
graph. W. G. Fockler, Allen B, Du Mont Laboratorie: 


53-258. Economic Merits of Secondary Capacitor 
R. A. Zimmerman, Westinghouse Electric Corporation 
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0 am. Basic Science 


-262. The Electric Strength of Air in Nonuniform 

a at Radio Frequencies. J. B. Whitehead, C. F. 

a The Johns Hopkins University; D. L. Birx, 

e Franklin Institute Laboratory for Research and 
€ elon 

63. The Electron Ion Recombination Process in 

ses. Sidney Borowitz, New York University, Re-pre- 
nted for discussion 


P# Tracking Response Characteristics of the 
Bean Operator. J. I, Elkind, Massachusetts In- 
itute of Technology 


265. Applications of Integral Equations to the 
Jution of Nonlinear Electric Circuit Problems, 
~A, Pipes, University of California 


-266. Flow of Energy in D-C Machines. 
petiorne, University of Pennsylvania 


:00 a.m, 


iP 


Bod. 


Power Generation, Prime 
Movers 
P.** Methods of Starting Gas Turbine-Generator 


nits. W. B. Boyum, R. W. Ferguson, J. G. Partlow, 
‘estinghouse Electric Corporation 


B** Can Human Engineering Help in Reaching 


ecisions in Instrumentation and Control? B. J. 
wner, Dunlap and Associates, Inc. 
P.** Generating Plant Costs in 1952. A. E, 


nowlton, Electrical World Magazine 
7 


:00 a.m. Petroleum Industry 
P.** Modern Electric Distribution System for an 
il Refinery. V. Nealy, Texas Company 


Et * fae a Factors of Refinery Electric Dis- 
ibution. H. G. Buch, Socony Vacuum Company 


P.** Turbogenerators and Heat Balance of Re- 
aery Applications. J.C. Spahr, Westinghouse Electric 
orporation 


P.** High-Voltage 
azardous Locations. 
ompany 


Motor Control for Semi- 
Ray Maynard, General Electric 


CP.** Motor Lubrication Practices in an Oil Re- 
finery. F. H. Walker, Atlantic Refining Company 


9:00 a.m. 


53-247, 
Systems, 


53-248. Approximation of Transient Response From 
Frequency Response Data. C. H. Dawson, University 
of Rochester 


53-249. The Synthesis of Optimum Transient 
Response: Criteria and Standard Forms. Dunstan 
Graham, R. C. Lathrop, Wright Air Development Center 


53-250. Bibliography on Feedback Control, Part I. 
Subcommittees on Bibliography of the Committees on Industrial 
Control and Feedback Control Systems 


53-251. Bibliography on Feedback Control, Part II. 
Subcommittees on Bibliography of the Committees on Industrial 
Control and Feedback Control Systems 


1:30 p.m. 
53-198. Frequency Generating Equipment for Mil- 


lion-Watt Navy Transmitter. D. G. Robertson, Radio 
Corporation of America 


Transient Response of Systems 


A Relative Damping Criterion for Linear 
J, F., Koenig, National Bureau of Standards 


Radio Communications 


53-199. A Million-Watt Naval Communication Trans- 
mitter, J.C. Walter, Radio Corporation of America 


53-196. Aircraft Protection From Thunderstorm 
Discharges to Antennas. J. M. Bryant, University of 
Minnesota; Af. M. Newman, J. D. Robb, Lightning 
and Transients Research Institute 


53-213. The New Jersey Turnpike—A Unique High- 
way Communication System. P. F. Godley, Paul God- 
ley Company; J. R. Neubauer, D. R. Marsh, Radio Cor- 
poration of America. Re-presented for discussion 
1:30 p.m. Transformers 

53-246. Temperature Classes for Dry-Type Trans- 
formers as Determined by Functional Tests, Paul 
Narbut, Westinghouse Electric Corporation 


53-243. Life Expectancy of Oil-Immersed Insulation 
Structures. W. A. Sumner, G. M. Stein, A. M. Lockie, 
Westinghouse Electric Corporation 


53-279. Field Theory of Wave Propagation Along 
Coils. H. Poritsky, P. A. Abetti, R. P. Jerrard, General 
Electric Company 


53-245. Sealed Dry-Type Transformers Proved 
Safe by Test. E. W. Tipton, Westinghouse Electric 
Corporation 


53-280. Propagation Mechanism of Impulse Corona 
and Breakdown in Oil. JT. W. Liao, J. G. Anderson, 
General Electric Company 


1:30 p.m. Nonlinear Systems 

53-252. Optimization of Nonlinear Control Systems 
by Means of Nonlinear Feedbacks, R. S. Neis- 
wander, R. H. MacNeal, California Institute of Tech- 
nology 


53-253. Open-Loop Frequency Response Method for 
Nonlinear Servomechanisms. R. L. Cosgriff, Ohio 
State University 


53-254. Describing Function Method of Servo- 
mechanism Analysis Applied to Most Commonly 
Encountered Nonlinearities. H, D. Greif, Hughes 
Aircraft Company 


CP.** The Finger-Type Voltage Regulator. T. F. 


McHenry, Electric Regulator Corporation 


1:30 p.m. Basic Science 


53-267. 


lators. 


CP.** Acceleration Plane Method for Analysis of a 
Circuit With Nonlinear Inductance and Nonlinear 


The First-Order Behavior of Separable Oscil- 
D. C. Depackh, Naval Research Laboratory 


Capacitance. Y. H. Ku, Moore School of Electrical 
Engineering 
53-268. Basic Concepts in the Analysis of Stationary 


Electric Circuits. D. W. Spence, C. R. Cahn, Niagara 
Mohawk Power Corporation 


53-269. Block Diagram Solutions for Vacuum-Tube 
Circuits. JZ. M. Stout, University of Washington. 
Re-presented for discussion 


youthern District Meeting in Louisville 


Includes Annual Appliance Conference 


True to its traditional hospitality, the 
IEE Southern District provided excellent 
e—both technical and social—to the 457 
embers and guests who attended its 
leeting in the Seelbach Hotel, Louisville, 
y., April 22-24. A number of inspection 
ips were taken to near-by industries, 
ower plants, and Station WHAS-TV. A 
tal of 15 sessions were held during the 
days. In conjunction with the District 
feeting,, the fourth annual Technical 
onference on Appliances was held. 


GENERAL SESSION 


Professor M. G. Northrop, General Chair- 
ian of the meeting, ‘welcomed the members 
: the general session in the ballroom on 
Jednesday morning. He introduced 
eorge Hendon, the executive assistant to 
fayor C. P. Farnsley of Louisville, and 
ter extending a warm welcome to the 
embers, he presented AIEE President D. 
. Quarles with a miniature flag of the city 
id the traditional key. After acknowledg- 
g@ the welcome, Mr. Quarles spoke on 
veral matters of interest to the Institute 
1 a national level. (Mr. Quarles’ address 
ill be found on pages 477-9.) 

The Vice-President of District 4, E. S. 
ammers, Jr., next addressed the members 
1 “Engineers in the Making.” 

He first paid tribute to the far-sighted 
stitute members of 1903 who started the 
udent activities. ‘Those men were wise,” 
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he said, ‘“‘because they realized that the 
AIEE would need engineers in future years 
just as the engineers need the Institute; 
one supplements the other.” 

He pointed out that there are two funda- 
mentals that make engineers of the future: 
the facilities of a college—its laboratories, 
classrooms, proper guidance, and so forth; 
and the laboratories of industry, where 
engineers can become familiar with the 
equipment of engineering. ‘The acquisition 
of funds to provide these fundamentals 
constitutes a major problem. 

In this respect, District 4 has held its 
own in producing engineers. It has 18 of 
the 132 Student Branches of the Institute, 
and during the last 4 years, twice has won 
the National Branch Paper Prize. 

According to Mr. Lammers, one factor 
should never change in the making of an 
engineer: the desire to create and to con- 
tribute his best efforts. Engineers cannot 
be measured as can an assembly line; their 
engineering life is like a ladder based on the 
heritage of the past up which they must 
climb to its top at the pinnacle of success. 

F. W. Russell, vice-president in charge 
of operation, Louisville Gas and Electric 
Company, discussed the “Recent Power 
Expansion in the Louisville Area.” In 
1930 there was but one steam power plant, 
but since World War II generating capacity 
in the area has increased 500 per cent over 
what it was 23 years ago. Mr. Russell 
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described the expansion of the interchange 
of power and the 154,000-volt lines to the 
Tennessee Valley Authority, over which 
last year more than 1,000,000,000 kilowatt- 
hours went south through the Paddy’s Run 
Terminal. The speaker told how the Louisville 
company is tied in with the newly formed 
Ohio Valley combine and about the tests 
and developments of its projects. 

Mr. Russell addressed his closing remarks 
to the hundred or more students at the 
meeting, saying that they could not have 
chosen a better profession and urging them 
to consider opportunities in the power field. 


SOCIAL EVENTS 


At a luncheon following the general 
session, Keen Johnson, former Governor of 
Kentucky, drew from his vast store of 
amusing stories in his talk on the increased 
use of aluminum in today’s electrical engi- 
neering field and tomorrow’s opportunity 
in power. 

On Wednesday evening a reception for 
members, guests, and students was held 
followed by a buffet supper and a floor show. 
The following evening a banquet and dance 
was enjoyed by members and guests. It was 
at the banquet that the Student paper 
awards were made by Vice-President 
Lammers. 


INDUSTRY SESSIONS 


Two industry sessions were held with 
Frank P. Lederer presiding at the first and 
Mead Warren presiding at the second of 
these sessions. 

In the first session, F. P. Brightman, 
General Electric Company, outlined the 
various steps which should be taken to 
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Pacific General Meeting Site 


Vancouver, British Columbia, will be the scene of the AIEE Pacific General Meeting, 


September 1-4, 1953. 


Third largest city in Canada, Vancouver is located 15 miles due 


north of the International Boundary and approximately 140 miles north of Seattle, Wash. 
The city is built on one of the world’s finest natural harbors with spectacular mountain 
and seascape background. Here, looking north across the harbor to the North Shore 
mountains, can be seen the Lions’ Gate Bridge, longest suspension bridge in the British 


Empire, and the wooded area of Stanley Park, 1,000 acres of unspoiled forest. 


The 


largest building, left center, is the Hotel Vancouver, headquarters for the AIEE meeting 


obtain relay co-ordination in industrial 
plants. The author concluded that opera- 
tors would profit greatly from making the 
necessary systems studies. Another paper, 
which dealt with precise speed control 
over a wide range of 35 to 117 cycles in a 
variable-frequency drive for synthetic fiber 
spinning machines, was presented by Harry 
Stiltz of the E. I. du Pont Company. A 
reluctance type of synchronous motor is 
employed here with intricate control circuits. 
Still another paper in the field of textiles 
described several applications of electronic 
equipment for speed control, counting, and 
dielectric heating for drying. ‘The author, 
Robert Posey of the Westinghouse Electric 
Corporation, cautioned against the use of 
electronic equipment if good standard 
industrial equipment is available because the 
maintenance of electronic equipment re- 
quires trained personnel. 

Two of the papers were mathematical in 
nature. J. A. Granath and A. K. Hawkes, 
in a paper on power equalizer systems for 
aircraft alternators, worked out analytical 
expressions for the voltage and frequency in 
a 400-cycle system where real and reactive 
load division are accomplished by equalizer 
systems. The expressions enable the pre- 
diction of regulated quantities during an 
unbalanced condition on a more precise 
quantitative basis than has been possible 
heretofore. In the other paper, W. A. 
Stein of the United States Naval Post- 
graduate School derived formulas for de- 
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termining rotor resistance and leakage 
reactance in reference to the stator winding 
for a drag-cup servomotor. 

Another paper dealt with the advantages 
of multitransformer welding presses in the 
mass production of large fabricated parts. 

In the second industry session, most of 
the papers were related to applications in 
mining work. Such problems as alternating 
versus. direct current for underground 
mining, the electrical hazards of coal mining, 
and the technical aspects of electric equip- 
ment applications in coal preparation plants 
were discussed. Other papers dealt with 
outdoor motor enclosures, the grounding of 
industrial power systems, and a mechanism 
for the fuse prearcing period. 


POWER 


In the field of power, 11 papers were 
presented in two sessions which dealt with 
a broad variety of problems, such as the 
economics of fan cooling of transformers, 
the measuring and recording of small 
voltage variations produced by variable 
loads, and the design of a dispatching office. 
Still other papers had to do with the shape- 
correction factors for calculating short- 
circuit forces of busses composed of double- 
channel conductors and the restraining of 
the repulsive forces in large duplex current- 
limiting reactors. 

In the second power session, papers were 
presented concerning the skin-spiraling effects 
in stranded conductors, the results of operat- 
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ing experience with connectors for alu 
num conductors, and a direct method 1 
sag-tension calculations. } 
In another paper, the duty of expulsio: 
type lightning arresters for distributic 
systems was analyzed and in still two oth 
papers, an ingenious method of curren 
transformer design was brought forth as we 
as improved current-transformer desi 
made possible by the use of cold-rolled hig: 
permeability steel and the proper applic 
tion of high-strength paper insulation. 


GENERAL 


For those interested in culture ar 
laboratory research, a session of five pape 
was offered on Thursday afternoon. TI 
first two papers were concerned with # 
power-system test facilities and electr 
equipment in the Arnold Engineerit 
Development Center. Another paper d 
scribed the new features incorporated in tl 
new electrical engineering laboratories 
the University of South Carolina. Ty 
other papers treated electric power as 
creative force in North Carolina and edue 
tion and training for a living. 


COMMUNICATIONS AND ELECTRONICS 


In these fields, three sessions were hel 
W. J. Worthman presided over the fir: 
J. L. Fulmer presided over the second, ar 
Stuart Gates was chairman of the third. 

In the first session, William Dodson of tl 
American Air Filter Company present 
three methods for the measurement of spa 
charge. In a paper by Dean E. A. Walk 
and J. E. Coolidge, Jr., the laborato: 
results of an electrostatic precipitation stuc 
were presented. In another paper, T. - 
Wilson of the Girdler Corporation outlin: 
the numerous design problems in t 
development of dielectric heating equi 
ment. Slides were shown of the pol 
pattern obtained when testing the effectiv 
ness of shielding against radiation on install 
tions which indicated results as low as 0 
microvolt per meter at a distance of 1 mi 
The Federal Communications Commissi: 
requires that radiation must be below © 
microvolts per meter at this distance. 

In still another paper, by Shizuo Ho 
Armour Research Foundation, and Profess 
T. J. Higgins, University of Wisconsin, exa 
numerical values were worked out for t 
capacitances of a coaxial, rectangulz 
cylindrical transmission line. 

The development of an electronic mul 
plier capable of delivering an output volta 
which is proportional to the instantaneo 
product of two alternating voltages w 
described in a paper by E. L. Peterson 
Tulane University. The last paper, whi 
discussed the influence of shunt capacitan 
variations upon the performance of se 
saturating magnetic amplifiers, was p! 
sented by Chang Yun of the Allis-Chalm« 
Manufacturing Company. 

In this second session on Communicati 
and Electronics, C. A. Armstrong, Americ 
Telephone and Telegraph Company, re 
his technical paper, “Communications - 
Civil Defense.” (A revised version of t 
paper will be found in the March 19 
issue of Electrical Engineering, pages 218-2 
H. L, Foote, Stromberg-Carlson Compan 
read “The XY Toll Ticketing Systen 
which appears in this issue, pages 517--22. 

Two District and three technical pap 
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were given at the third session. G..A. Holt, 
omic Energy Commission development 
ngineer, presented the first District paper, 
“Design Criteria for Tube Aging and Tube 
Testing at Oak Ridge National Laboratory.” 
After reviewing the vacuum-tube situation 
n the broadcast- and _television-receiver 
fie ds today, the author stressed the necessity 
of having available tubes of much greater 
reliability for computers and nuclear-reactor 
control equipment. He described several 
“aging” circuits which have been used for 
the “screening”? and aging of tubes before 
being used in vital instruments. 

_W. C. Burnett, Southern Bell Telephone 
Company, read the second District paper, 
“Radiotelephone From Wilmington to Shal- 
lotte, N. C.” This paper dealt with the 
experience of the telephone company in 
adapting equipment of the mobile radio- 
telephone type to the provision of telephone 
service in a remote area of North Carolina 
which had none. 

_ The first of the three technical papers, 
“Path Testing for Microwave Routes,” 
was presented by R. D. Campbell, American 
Telephone and Telegraph Company. The 
author described methods for determining 
and testing the optimum locations of 
antennas for the transmission and reception 
of microwave signals and the interference 
effects of different types of terrain in the 
paths. (A revised version of this paper is 
scheduled for the July issue of Electrical 
Engineering. ) 

W. W. Macalpine, Federal Telecom- 
munications Laboratory, presented a mathe- 
matical paper, ““Computation of Impedance 
and Efficiency of Transmission Line With 
High Standing Wave Ratio,” and the final 
technical paper, by E. G. and E. O. Gilbert, 
University of Michigan graduate students, 
was “‘A Capacitively Coupled Field Mapper 
for 2-Dimensional Distributed-Source Field 
Problems.”’ By the use of a special paper, 
“Teledeltos,” and an ingenious electronic 
circuit, the authors showed how a field of 
any configuration could be plotted with 
remarkable accuracy. 


APPLIANCE TECHNICAL CONFERENCE 


The opening session of the Appliance 
Conference, which had as its theme, ‘‘Ap- 
pliance Control Components,” was held on 
Wednesday afternoon in the Grand Ball- 
room. T. H. Cline, Chairman of the 
Committee on Domestic and Commercial 
Applications, in his welcoming remarks 
stated that this, the fourth annual Appliance 
Conference, was a continuation of last 
year’s conference on controls inasmuch as 
the subject was so broad that much more 
remained to be discussed at the close of the 
third conference. 

R. W. Gustafson, General Electric Com- 
pany, read the first paper, ‘““New Oil Burner 
Heat Control.” A thermal timer type, this 
control’s cost is low and it is adaptable 
to standard units and systems. It can be 
used with remote flame detection or built 
into the stack switch type of control. The 
transformer and relay are combined in one 
device; the thermal timer is enclosed and 
ambient compensated; and the flame 
detector is a simple clutch-operated device. 

“Evaluation of Performance for Appliance 
Controls” was presented by G. C. Pearce, 
Frigidaire Division of General Motors Cor- 
poration. In this paper, the author dis- 
cussed the various techniques which have 
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been developed for testing timers for washers, 
ranges, and refrigerators; thermostats; and 
for the various components of appliances 
which showed too short a life. 

V. V. Savolainen’s paper, “Reversed 
Thermostat Metal,” was read by R. M. 
Sears, General Plate Division, Metals and 
Controls Corporation. After a discussion 
of the properties of the metals and the 
methods of fabrication, the author described 
the various forms in which these thermostats 
are used in appliances. 

Frank Spayth, P. R. Mallory Company, 
presented “Electrical Contacts.”? After enu- 
merating the five basic contact problems— 
contact resistance, erosion, transfer, sticking 
or welding, and energy dissipation—the 
author discussed each one and then told 
about the different types of contacts. 

The final paper of the session, ‘‘Funda- 
mentals of Bimetal Performance,’ was 
presented by C. F. Alban, W. M. Chace 
Company, in which were given equations for 
calculating the properties of the thermo- 
static bimetals and their applications. 

The second session of the Appliances 
Conference, at which T. T. Woodson was 
chairman, was opened by A. P. McNamee 
of McCail’s Magazine, who spoke on 
“Kitchen Layout Studies.” This was a 
résumé of a kitchen-designing contest in 
which more than 18,000 women expressed 
their preferences for kitchen appliances, 
furnishings, and arrangements. 

A. B. BecVar, General Electric Com- 
pany, presented “‘What Does Design Mean 
to the Customer?” Good design expresses 
good quality, good engineering, and easy 
sales, the final design of a product being a 
selection of ideas submitted by all the de- 
partments of a firm which have anything to 
do with the making and marketing of the 
product. Good design is a happy medium 
struck between lavishness and the aesthetic. 

‘Static Nonlinear Elements for Appliance 
Control” was read by B. H. List, coauthor 
with R. C. McMaster and R. L. Merrill, 
all of Battelle Memorial Institute. It was 
brought out that as appliance controls 
become more complex and more costly, 
the designer should consider static non- 
linear elements, such as magnetic amplifiers, 
thermistors, transistors, germanium and 
silicon diodes, and dielectric amplifiers, 
which are finding increased use in many 
fields of electronics and industrial control. 

The history of dishwashing machines 
over the last century was traced by G. H. 
Wotring, General Electric Company, in his 
paper ‘“‘Dishwasher Controls.” In 1918, 
an electric drive was added and 4 years 
later an automatic sequencing control was 
marketed. Mr. Wotring described the 
latest dishwasher controls and told of some 
of the unsolved problems. 

The final paper of the session, ““Grounding 
Plugs and Grounding of Appliances,” was 
given by G. C. Mapelsden, General Electric 
Company. The author reviewed the pres- 
ent state of appliance grounding require- 
ments together with the devices available 
and the reasons for grounding. 


Role of Fuses, Circuit Breakers, and Thermal 
Overloads in Appliance Protection. ‘The climax 
of the Appliance Technical Conference was 
a symposium in which papers by six experts 
presented the “‘Role of Fuses, Circuit Break- 
ers, and Thermal Overloads in Appliance 
Protection.” In the panel discussion which 
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followed, M. M. Brandon, Underwriters 
Laboratories, Inc., acted as moderator. 
The first paper, “Motor Overload Pro- 
tection for Domestic Appliances,” by W. 
H. Farrell of the Underwriters’ Labora- 
tories, served admirably as an introduction 
as it pointed out from an analysis of fires of 
electrical origin which occurred in 30 large 
cities throughout the United States in 
1951 that 32.7 per cent of these fires were 
due to motor burn-outs. The author re- 
viewed the conditions under which the 
Underwriters’ Laboratories, Inc., has re- 
quired thermal or overcurrent protection 
for motors in domestic appliances, conditions 


under which an appliance has been con- 


sidered to be automatically controlled, 
conditions under which a hazard has been 
considered to exist, and new conditions in 
the appliance which may be introduced by 
the installation of an overload protective 
device. The specific applications where 
motor protection has been required on ap- 
pliances were outlined. 

The second paper, ‘Branch Circuit 
Overcurrent Protection for Appliance 
Loads,”’ was presented by F. G. VonHoorn 
of the General Electric Company. The 
subject was discussed from the point of view 
of three typical types of branch circuits and 
their protective devices: 1. general-purpose 
lighting and appliance branch circuits; 
2. special branch circuits supplying a single 
fixed appliance; and 3. motor branch 
circuits. 

The third paper gave the results of a 
field survey of the role of inherent overheat 
protection in appliances and was presented 
by E. P. Jastram, Jr., Spencer Thermostat 
Division, Metals and Controls Corporation. 
A traveling laboratory which visited motor 
repair shops throughout the southern states 
made this extensive field survey. The 
results indicated that 80.2 per cent of all 
burned-out motors examined were without 
inherent protectors, 14.4 per cent of all 
burned-out motors had other makes of 
inherent protectors, and 5.4 per cent ex- 
amined had Klixon inherent protectors. 
The authors concluded that field surveys 
to date indicate that inherent protectors 
reduce burn-outs among motors coming 
into repair shops by a factor of 80 per cent. 

The fourth paper dealt with “Role of 
Fuses in Appliance Protection” and was 
presented by J. C. Lebens of the Bussman 
Manufacturing Company. ‘The author dis- 
cussed the characteristics of fuses and the 
selection of the proper type of fuse for the 
protection of the appliance and cord. Par- 
ticular emphasis was laid on the time— 
current characteristics of the 100-ampere 
250-volt dual-element fuse and the ordinary 
1-time fuse. In conclusion, the author 
stated that the fuse manufacturers have 
available time—current characteristics of the 
various types of fuses they manufacture, 
which makes the selection of the proper 
fuse for a given appliance a relatively simple 
job. 

The fifth paper was entitled “Miniature 
Fuses for Protection of Appliance Circuits” 
and it was presented by A. J. Steele of Little- 
fuse Inc. The author described the de- 
velopment of miniature fuses, and a com- 
parison of the various types of fuses was 
drawn, as well as a comparison of miniature 
fuses and service circuit breakers. For 
discussion by the forum, the author recom- 
mended that inasmuch as the 3AB fuse 
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must stand up under the same tests as branch 
circuit fuses, his company feels that the 
3AB fuse should be allowed the same 
privilege of application as the branch circuit 
fuses. If not allowed privileges of applica- 
tion comparable to branch circuit fuses, 
the author recommended that the test 
specification of Underwriters’ Laboratories 
be made comparable to that of auxiliary or 
service-type circuit breakers. 

The sixth paper, entitled “Overload and 
Overcurrent Protection of Motorized Ap- 
pliances and Their Branch Circuits,” was 
presented by G. W. Heumann of the General 
Electric Company. The author reviewed 
the causes of motor overheating, thermal 
overload relays, short-circuit protection, and 
he explained the design and _ tripping 
characteristics of the molded cased air circuit 
breakers. 


Discussions. Among the many interesting 
questions raised, R. Fauquet, Sears Roe- 
buck and Company, inquired as to the reason 
why automatic washing machines have been 
required to have overload protection only 
if the capacitor-type motor is employed. 
W. H. Farrell explained that capacitors were 
not always too reliable and that additional 
tests had been run. This requirement has 
been in effect for a considerable period of 
time. 

In connection with automatic dishwash- 
ing machines, L. L. Miller, Bendix Home 
Appliances, suggested raising the 125-degree- 
centigrade temperature limit on motor wind- 
ings under running overload conditions 
when 150 degrees centigrade protection had 
been put in against locked rotor conditions. 
G. C. Mapelsden of the General Electric 
Company pointed out that the automatic 
dishwasher would require this protection 
only if it could be demonstrated that the 
motor could be overloaded. J. C. Worst 
of the General Electric Company pointed out 
that the washing machine motor is protected 
by aclutch. L. Tulauskas of P. R. Mallory 
and Company explained that the manu- 
facturer of the machine used a fluid coupling 
and Mr. Farrell explained that if there was 
no question of overload running that pro- 
tection would not be required. 

In respect to the point raised in Mr. 
Steele’s paper for discussion to the effect 
that 3AB fuses should be allowed the same 
privilege of application for branch circuit 
protection, M. Brandon of the Underwriters’ 
Laboratories introduced the matter as 
follows: He explained that around 1900- 
1904 there was considerable confusion in 
the industry about the size of fuses and that 
Edison had developed an open-link fuse at 
that time. Every manufacturer had _ his 
own ideas about fuses so industry got 
together and developed an agreed-upon 
industry standard which was put in the code. 
The answer to the question was a matter of 
standardization which would have to go to 
the National Electrical Code Committee. 
J. C. Lebens of the Bussman Manufacturing 
Company stated that their position in the 
matter was that fuses beyond the 20-ampere 
sizes required special attention and when 
used in panelboard in the home, they would 
not receive that attention. T. H. Cline, 
Chairman of the Committee on Domestic 
and Commercial Applications, explained 
that there were many outlets in electric 
ranges where protection was provided by 
standard plug fuses which are difficult to 
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find and reach and he expressed the belief 
that the ideal thing to use would be minia- 
ture fuses. He believed there should be 
some recognition for the use of these fuses 
in special applications. 


STUDENT ACTIVITIES 


Two well-attended student sessions were 
held in which 12 papers were presented by 
the students. The District Branch First 
Prize was awarded to H. W. Thompson, 
Jr., and S. H. Wesley, Jr., of North Carolina 
State College for their paper entitled 
“Problems in Crystal Manufacturing.” The 
District Branch Second Prize was awarded 
to L. F. Goeller, Jr., of the University of 
Virginia for his paper entitled “Design of 
Broadcast Consolettes for Announcer Use.” 
The awards were announced by Vice- 
President Lammers at the dinner on Thurs- 
day evening. The winners of the first 
prize will be entitled to a trip to the Summer 
General Meeting at Atlantic City, N. J., 
with expenses paid from the Members-for- 
Life fund. 

A luncheon meeting of Student Branch 
Counselors was held on Thursday followed 
by a student business session on Friday 
morning. In addition to attending the 
evening social functions, many of the 
students also went on an inspection trip to 
General Electric Appliance Park. The 
papers presented at the two student sessions 
were as follows: 


Student Sessions 


Wednesday, April 22, 2: 00 p.m. 


Homopolar D-C Generator. Hardy Ross Stone III, 


Mississippi State College 


Using the Oscilloscope for Accurate Phase-Angle 
Measurements. W. C. Yenget, Duke University 


The Design of a Tick-Tack-Toe Machine. J. L. 
Kaiser, University of Kentucky 


Problems in Crystal Manufacturing. H. W. Thom 
son, Jr., S. H. Wesley, Jr. North Carolina State College 


Power Generation From the Wind. H. J. Boissee 
Jr., Tulane University of Louisiana 


The Theory of Information and Its Application t 
Electronic Computers. R. L. Simms, Jr., Unive! sit 
of Louisville 


Thursday, April 23, 9: 00 a.m. 


A Cathode-Ray Oscillograph for Recording Non 
recurring High-Voltage Transients. W. F. Sarles 
Jr., J. R. Stewart, W. B. Wright, Duke University 

| 
Quality Control of Electronic Components for Use ix 
the Proximity Fuse. Raymond Lorenzini, Vatog 


University 
Design of Broadcast Consolettes for Announcer Use 
L. F. Goeller, Jr., University of Virginia J 
Determination of Temperature From the Veloci 

of Sound. J. B. Hudson, University of Kentucky 


Photoelectric Complex-Wave Generator. G. w 
Megginson, T. R. Hudson, University of Alabama 


Voltage Analogues of Differential Equations. D. V 
Mitton, North Carolina State College . 


COMMITTEE 


The chairmen of the Southern Distric 
Meeting Committee which made the ar: 
rangements were as follows: General, M 
G. Northrop; Vice-Chairman, J. G. Lips. 
Secretary, Joseph D. Warren; Finance 
W. J. Ryan; Registration, J. F. Gregory. 
Hotels, H. T. Smith; Equipment, T. W 
Talcott; Entertainment, J. D. Caudill, 
Publicity, O. W. Towner; Transportation 
R. D. Spaulding; Inspection Trips, W. B 
Watkins; Student Activities, Professor S. T. 
Fife; Printing, J. M. Houchens; Sports. 
L. G. Weiser; Ladies, Mrs. J. G. Lips. 

The chairmen of the Appliance Technica! 
Conference committees were: Technical 
Program, T. T. Woodson; Finance, L. H. 
Gottliebsen; Registration, R. A. Rosen- 
krans; Equipment, S. B. Welch; Publicity. 
W. F. Kindt; Transportation, E. A. 
Zuercher; Inspection Trips, A. M. Anderson. 


Boston Section Anniversary Highlights 
1953 North Eastern District Meeting 


The Golden Jubilee of the AIEE Boston 
Section was celebrated with a 3-day meeting 
at the Sheraton-Plaza Hotel starting on 
April 29 in the Hub City. Nearly 850 
members and guests participated in the 
festivities and technical sessions. Con- 
currently with this North Eastern District 
Meeting was the Northern Textile Con- 
ference on May 1 at which the attendance 
was 70 members and guests. 

Eleven technical sessions were on the 
program at which 30 papers were given; 
four papers were read at the Textile Con- 
ference; and at the Thursday morning 
General Session three addresses were en- 
joyed by the large audience. On Wed- 
nesday evening a cocktail party and dinner 
followed by vaudeville entertainment was 
enjoyed by the members and the following 
evening the banquet guests were addressed 
by A. C. Monteith, vice-president of the 
Westinghouse Electric Corporation, after 
which there was dancing. 

The Western World must depend upon 
the engineer for its defense “because in 
manpower alone we are hopelessly out- 
numbered.” Addressing the banquet guests, 
Mr. Monteith warned against an increasing 
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shortage of engineering manpower anc 
urged the intensification of programs te 
increase the supply of engineers. Americans 
must realize that a soldier in Korea is 2 
“sitting duck’? unless he is backed up witk 
highly technical fighting tools, Mr. Monteith 
said. He emphasized that to provide these 
vital arms, “‘we must have strong, con 
tinuing programs of research and develop 
ment.” 

To illustrate how short the supply o 
engineers is today, Mr. Monteith cited < 
report by the Survey Committee of Engi 
neers Joint Council that a supply of abou’ 
30,000 graduate engineers is needed eacl 
year for normal industry operation, witl 
another 12,000 required for defense needs 
Of this total of 42,000 needed, the college: 
are graduating about 21,000 this year—hal 
of the number actually in demand 
Although these figures summarize the short 
age of engineers rather neatly, they do no 
show altogether the seriousness of thi 
problem. For example, industry has ; 
backed-up demand for more than 50,001 
engineers today. 

Furthermore, he said that there ar 
indications that the number of engineeriny 
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raduates in future years will decline because 
f a number of factors in education such as 
he shortage of science teachers and the 
nadequate preparation of high-school stu- 
lents for engineering work. 

The Westinghouse executive pointed out 
hat there is ‘‘nothing startlingly new about 
hese figures” on the acute shortage of 
ngineers and that the engineering pro- 
ession has been aware of it for some time. 
[o combat the shortage, he declared, engi- 
leering societies and industry have joined 
ogether in a number of programs aimed at 
creasing the supply of engineers through 
etter utilization of engineering talent, 
nore scholarships, work-study plans, and 
he like. 

The ladies were entertained by a varied 
rogram with trips to historic points of in- 
erest of which Boston has so many. At 
100n on Friday the members attending the 
Wl-day Textile Conference enjoyed a lunch- 
son address by Robert Browning of Booz, 
Allen, and Hamilton. 


: GENERAL SESSION 


The General Session was held Thursday 
morning in the Ballroom and AIEE Past- 
President . A. Powel, Massachusetts 
stitute of Technology, presided. He an- 
younced the North Eastern District (1) 
rize paper winners, awarded by the District 
ixecutive Committee. The first prize of 
$75 was awarded to P. A. Abetti for ““Trans- 
ormer Models for the Determination of 
[ransient Voltages” and the second prize of 
550 to J. T. Blake, D. W. Kitchin, and O. S. 
Pratt for their paper, ‘‘Microbiological 
Deterioration of Rubber Insulation.” 

Mr. Powel then read “A Tribute to Elihu 
Thomson,” the meeting being on _ the 
sentenary of Thomson’s birth. The speaker 
raced Professor Thomson’s association with 
he early days of the General Electric 
Sompany and the Massachusetts Institute 
of Technology of which he was acting 
president during 1920-22. Professor Thom- 
on was the fifth AIEE president in 1889. 

Dr. Lawrence R. Hafstad, Director of 
Reactor Development, United States Atomic 
Energy Commission, gave “A _ Progress 
Report on Atomic Power.” After describing 
he basic chemistry involved in atomic 
ission and how 2,600,000 pounds of coal 
jave the same energy content of 1 pound of 
iranium 235, he explained the functioning 
9f a reactor and the problems which the 
mgineer must overcome before an eco- 
1omical power reactor will be practical, as 
t is not feasible in its present stage. 

Materials of which power reactors are 
uilt must stand temperatures between 
|,000,000 and 10,000,000 degrees centigrade; 
hey must not absorb neutrons, for example 
uuminum, stainless steel, and zirconium; 
und they must stand up under intense 
adiation. In a nuclear power plant, the 
oolant becomes radioactive and it is from 
his radioactive liquid that heat is extracted 
o furnish heat to the electric power plant 
oiler. 

There is sufficient uranium in the world 
or a power program, but there is a question: 
3y the time we can produce electricity 
‘conomically by a breeder reactor will we 
1ave learned to use solar energy instead? 
t is impossible at present to foretell when 
tuclear reactors will become economically 
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Featured speakers 
at the General Ses- 
sion were Dr. Law- 
rence R. Hafstad, 
United States At- 
omic Energy Com- 
mission, and Karl 
T. Compton, Mass- 
achusetts Institute 
of Technology. 
Left to right are: 
Mr. Compton; F. 
B. Haeussler, Gen- 
eral Chairman; 
C. A. Powel, and 
Dr. Hafstad 


practical, as plutonium is a product along 
with the heat and the cost and value of 
plutonium being classified at present, we 
cannot estimate what its price will be in the 
future. 

The final address of the meeting, “Nuclear 
Research: in Retrospect and Prospect,” 
was made by Karl T. Compton, Corporation 
Chairman, Massachusetts Institute of Tech- 
nology. The speaker traced briefly the 
history of radioactivity from its discovery 
in 1896 by Becquerel through Sir Ernest 
Rutherford’s discovery in 1920 that hydrogen 
could be knocked out of nitrogen leaving 
oxygen by the bombardment of alpha 
particles emitted by radioactive substances, 
and up to the establishment of chain reaction 
in December 1942. 

At the end of World War II, it was im- 
perative that the United States maintain 
its sole control of atomic weapons and the 
methods by which they might be produced. 
Now the situation is different. We and 
our Canadian and British allies no longer 
have the monopoly of atomic weapons. 
Some of the provisions of our Atomic Energy 
Act have stood in the way of our co-operation 
with our allies and also in the way of entrance 
of private initiative into the atomic energy 
field. ‘These changed situations suggest 
that the Atomic Energy Act be reviewed and 
amended to make it the most effective base 
for our security and national advantage in 
this field under the circumstances which 
exist now and in the foreseeable future. It 
is the consensus of people who are familiar 
with the field that there be a more realistic 
handling of the matter of secrecy in the 
atomic energy field and that there be an 
opportunity for incentives to private enter- 
prise to become a participant in these 
developments. 


TECHNICAL SESSIONS 


Two District papers on transistors were 
presented Wednesday morning at a session 
over which W. F. Potter, New England 
Telephone and Telegraph Company, pre- 
sided. ‘‘Basic Principles of Transistor Elec- 
tronics” was given by M. Sparks and the 
second paper was given by R. L. Wallace, 
Jr., whose subject was “Transistors as 
Circuit Elements.” Both speakers are with 
the Bell Telephone Laboratories, Inc. Mr. 
Sparks reviewed the chemistry of transference 
of electrons and ions in solids and explained 
how the impurities of germanium are im- 
portant in the functioning of transistors; 
how at room temperatures electrons are 
freed in transistors the same as electrons 
are when emitted from a hot filament in a 
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triode; 
germanium with aluminum and arsenic. 
Mr. Wallace described the types of tran- 
sistors used in various circuits and explained 
how the transistor’s negative impedance 


and described the growing of 


characteristics are useful in oscillators. 
Illustrating how important transistors can 
be in miniaturization, he showed a 10.5- 
megacycle-band amplifier of 15 components 
in a 1/8-inch tube 11/, inches long and a 
frequency-modulated transmitter and micro- 
phone which was attached to his shirt 
collar and used during his talk. 

At the Wednesday morning session on 
relaying, presided over by H. L. Goodridge, 
the use of microwaves for power-system 
protective relaying was advocated by H. W. 
Lensner, Westinghouse Electric Corporation, 
if certain conditions exist: 1. A _ line-of- 
sight path may be established; 2. The car- 
rier spectrum is filled; 3. Losses at carrier 
frequencies are large; 4. There is an 
economic advantage. 

As the number of channels required 
increases, a “‘break-even”’ point is reached, 
beyond which any additional channels 
can be provided for most economically by 
the microwave system. 

George Steeb, Niagara Mohawk Power 
Corporation, presented an unconventional 
method of relay protection for a 100,000-kva 
transformer and generator, in the unit 
generator-transformer station system. The 
following criteria were considered in its 
design: 

1. It must be simple, as such a protective 
scheme is more reliable, requires less ma- 
terial, is easier to check, is less expensive, 
and is less hazardous. 

2. A study of possible fault conditions 
was made first; the electrical scheme then 
followed. 

In the discussion on Mr. Steeb’s paper, it 
was brought out that the more usual differ- 
ential-relay system of protection uses single- 
purpose relays, which do not require setting. 
Mr. Steeb replied by the assertion that 
multiplicity of purpose was an advantage, 
providing back-up protection, short-circuit 
protection, and detection of series unbalance, 
without additional equipment. 

W. C. Morris and L. E. Goff, General 
Electric Company, in their paper said that 
the ideal relay for generator protection 
against unbalanced faults is one which re- 
sponds only to the negative-phase-sequence 
current, and whose time-—current charac- 
teristic is parallel to, but slightly lower 
than, the heating characteristic of the 
machine. They developed such a relay 


553 


which would bring relay practice into line 
with the proposed revision to the rotating 
electric machinery standard concerned with 
short-circuit requirements. Questioned on 
whether imbedded resistance or vibration 
methods could not provide equal protection 
at less cost, they said that the negative-phase- 
sequence-overcurrent relay was best when 
a generator required individual protection. 

Magnetic amplifiers, having a power 
range from thousands of kilowatts to a 
fraction of a microwatt, have developed so 
rapidly since the last war that they now rival 
the electron tube itself in many applications, 
Dr. T. S. Grey, Massachusetts Institute of 
Technology, chairman of the session, said 
in his introduction. 

Dr. E. L. Harder, speaking about power 
controllers, stated that the requirements of 
a regulating device to control the mass 
production of quality products were: 1. 
High gain and very fast response; 2. Very 
simple construction; 3. Rugged, reliable, 
and long-lived construction; 4. Infrequent 
need for servicing; and 5. No circuit 
adjustments needed once installed. 

The magnetic amplifier answers these 
requirements and, in addition, is ready to 
go at the flip of a switch, has no moving 
parts, and needs only a few simple adjust- 
ments on installation. ‘These qualities make 
the device superior, in a large number of 
applications, to other amplifiers, he said. 
As a power amplifier, it has been applied 
in: control of tandem steel-rolling mills; 
tension regulators and reel drives; control 
of ignitron rectifiers; voltage regulation for 
aircraft and synchronous machines; paper 
mill and lumber carriage drives, and so 
forth. 

H. M. Ogle, General Electric Company, 
discussed the amplistat, or self-saturating 
type of magnetic amplifier. Power is con- 
sumed in the input winding, as all magnetic 
devices require ampere turns for operation; 
however magnetic circuits are often easier 
to design and have inherent galvanic 
isolation. 

The factor of power separates the device 
into two types, the signal-power, and the 
output-power amplifier. The former has 
as variables gain, stability, linearity and 
speed of response, only one of which may 
be optimized. Power gain is the most 
fundamental, current gain the most useful 
variable. Circuit techniques for the signal- 
power type include feedback, push-pull 
Operation, and multistage operation. In 
the output-power type, sufficient power, 
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R. L. Wallace, Jr., 
(second from right) 
Bell Telephone 
Laboratories, ex- 
plains a miniatur- 
ized transistor am- 
plifier to General 
Chairman F. B. 
Haeussler (left), M. 
Sparks of the Bell 
Laboratories, and 
W. F. Potter (far 
right) of the Gen- 
eral Advisory Com- 
mittee 


minimum current, bias, and 


efficiency, 
feedback are the criteria for optimum per- 


formance. In the discussion, Richard Spen- 
cer, Massachusetts Institute of Technology, 
demonstrated a junction transistor-magnetic 
amplifier device, which provides phase 
control similar to that of a thyratron. 

The use of magnetic amplifiers in digital 
computers was described by D. A. Buck, 
Massachusetts Institute of Technology. Mr. 
Buck distinguished between two types, the 
saturable inductor and the saturable trans- 
former, the use of one or the other being 
governed by the power-supply and load 
impedances. 

Two circuits were shown, an in-line and 
a configuration circuit, using toroidal-core 
amplifiers and germanium-diode rectifiers. 
Both were based on the binary number 
system. ‘Thirty-two channels can be pro- 
vided in a configuration circuit of a size 
smaller than that using four miniature elec- 
tron tubes, which would provide only eight 
channels, and would need much greater 
auxiliary power to operate. 

The main limitation in the use of magnetic 
amplifiers in computers is the limit of speed; 
as the megacycle region is approached, core 
heating becomes prohibitive, and the recti- 
fier does not respond fast enough. Ferrite 
cores, possessing very high resistivity, have 
reduced the losses; however, both eddy 
current and hysteresis loss increase with 
frequency in such cores (as contrasted with 
metallic-ribbon cores, where only eddy 
currents increase). 

If the rectifier problem can be solved, the 
use of magnetic amplifiers in computers 


Left to right: Gen- 
eral Chairman F, 
B. Haeussler, W. 
C. White, A. C. 
Monteith, and W. 
S. Hill, Vice-Chair- 
man of the General 
Advisory Commit- 
tee, look over the 
banquet menu 
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should become competitive with elec 
tubes, Dr. Buck concluded. 


Two District papers were presented 
the session at which power system co 
munications was considered, and over wh 
A. L. Davis presided. The first part of tl 
paper, ‘Automatic Load-Frequency Con 
Via Power-Line Carrier on the New Englan 
Electric System,” was read by R. E. Minl 
witz and the second part by L. G. Eator 
both of the New England Power Servic 
Company. The first part of the pap 
dealt with the load area of the company—a 
the New England states except Maine- 
and the means whereby the automatic co! 
trol equipment maintains a uniform loa 
on the regulating stations resulting in 
close schedule of power interchange on tl 
tie lines. Mr. Eaton’s part of the pap 
described the push-to-talk party-line ty 
of telephone system used and the frequenc 
distribution for the telemetering and loa 
control channels. 


The second paper of the session, “Con 
munications on the Central Maine Pows 
Company System,” was by Basil Payne an 
A. H. Rogers, Mepsco Services, Inc. Th 
paper described the telephone, supervisor 
control, carrier-current equipment, an 
mobile radio facilities used in the Mair 
system. 

Four District papers were presented ; 
the session dealing with productive mau 
tenance over which G. J. Delehanty pr. 
sided. H.F. McCullough, General Electr 
Company, in his paper, “The Key to Pr 
ductive Maintenance,” traced the rate : 
this country’s population growth for tt 
past 50 years, in the fall of 1952 there beir 
a record-high population of 157,000,0( 
people. An estimate by the Bureau | 
Census is that by 1960 this figure will ri: 
to 180,000,000. This population increa: 
will mean a greater demand for all sorts. 
products and that the yearly output p 
employee must be increased 16 per cent ~ 
meet this demand. He showed that fro 
1899 to 1949, this country’s workers hav 
increased from 5 to 12.3 millions, t 
average work week has decreased from 60 
40 hours, and the kilowatt-hours use 
annually by each worker has increased fro 
300 to 13,000. An estimate for 1959 w 
given: the workers will increase to 13 
million and the work week will be shortens 
to 38 hours; the estimated electric pow 
demand will be 20,000 kilowatt-hours p 
worker per year. Our economic securi 
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ends on productivity. The more com- 
ex machines in use today must be main- 

ied constantly to prevent breakdowns 

d consequent monetary loss to fulfill the 
emands of the future. 

N. L. Danforth, St. Regis Paper Company, 
resented ‘“‘Preventive Maintenance in a 
aper Mill.’ He described the procedure 
; inspecting new motors and their main- 
mance; how lubricants are cared for before 
sing, how the system of preventive main- 
nance for all electric equipment is recorded, 
ad how these records have proved an 
sonomy,. 

“Maintenance Including Engineering in 
‘Rubber Plant” was given by C. E. Ross, 
food Rubber Company. The author out- 
ned the maintenance program in the 
ympany’s trade shops, truck repairs, eleva- 
rs, public-address system, and sanitation, 
3 well as the maintenance of the electric 
Ower equipment used. throughout the 
lant. 

The final paper of the session, “Modern 
levator Maintenance,” was given by L. K. 
nowdon, Westinghouse Electric Corpora- 
on, who described and analyzed his 
ampany’s available elevator service which 
divided into general repair, maintenance, 
nd modernization. 

High-voltage transmission was discussed 
t a session at which H. R. Tomlinson 
resided. 

L. E. Saline, General Electric Company, 
dvocated the use of voltages above 230 kv 
3 power transmission, making use of the 
ld 138-kv and 69-kv lines for subtransmis- 
on. Dr. Saline said the trend is to the 
ackbone type of system, larger-size con- 
actors, heavier loadings, and compensation 
9 transient stability problems. 

The problems encountered in constructing 
lectric power crossings Over water were 
scounted by H. N. Furlong and L. O. 
Vaite, Stone and Webster Engineering 
lorporation. The largest crossing, over 
.ootenay Lake, Canada, required a clear 
able span of 10,656 feet, which is the 
mgest such span in operation. (A 12,000- 
ot span is, however, under construction 
cross the Messina Straits from Calabria 
» Sicily.) The possibility of introducing 
conomies by use of existing utilities, such as 
uilroad bridges, was emphasized, and the 
se of 3-legged towers advocated where 
ttlement might occur. 

A. A. Johnson, Westinghouse Electric 
orporation, warned engineers that, as the 
se of electric power has been increasing 
<ponentially, 175,000,000 kw should be 
spected by 1965; therefore, planning in 
dvance for such capacity is vital. General 
ules for such planning are: prepare an 
leal, long-range system plan; make use 
f existing equipment as much as possible; 
scide how existing facilities may be fitted 
ito the ideal plan; make each change or 
idition so that it fits into the ideal plan; 
ad modify the ideal plan to match changing 
ad requirements. 

A Student paper session was held on 
riday morning. 

The North Eastern District Prize Paper 
ompetition was won by Theron Usher, Jr., 
ale University, who presented a paper on 
1 original method to determine multiple 
me constants experimentally. Second prize 
inners were D. R. Collins and A. E. 
‘anz, Cornell University, who described 
eir method of positional-feedback control, 
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Participants in the Northern Textile Conference, held during the North Eastern District 

Meeting, were, left to right: R.A. Hudson, Saco-Lowell Shops; S. Cowan, Chairman, 

AIEE Textile Subcommittee; C. F. Hedlund, Associated Factory Mutual Insurance Com- 

panies; R. J. Demartini, F. C. Huyck and Sons; R. Browning, Booz, Allen and Hamilton; 

L. A. Runton, Alexander Smith, Inc.; V. F. Sepavich, Crompton and Knowles Loom 
Works; G. W. Knapp, General Electric Company 


using a phasitron. The third place award 
went to L. R. Doyen, Northeastern Uni- 
versity, for a review of the application of 
Chladni patterns to the vibration analysis 
of turbine wheels and buckets. The judges 
were Professor J. L. Warner, Tufts College; 
G. R. Blake, Westinghouse Electric Cor- 
poration; and Professor C. L. Dawes, 
Harvard University. The chairman of the 
Student paper session was Professor R. G. 
Porter, Northeastern University; Chairman, 
District Committee on Student Activities. 
A luncheon of the chairmen, Student 
counselors, and Student finalists was held 
after the meeting. 

Industrial process control was the subject 
of the last session of the meeting. M. A. 
Princi, chairman, said in his introductory 
remarks that this was the first such session 
held at a District meeting. He stated that 
industrial control tended to lump other 
sessions together, because of the use by the 
industrial engineer of ideas and techniques 
from many branches of engineering. 

The country’s total investment in instru- 
mentation was estimated by J. R. Ghub- 
likian, Stone and Webster Engineering 
Corporation, to be 1.3 billion dollars, an 
increase of twice that prevailing just after 
the last war. Now, the cost of instrumenta- 
tion is from 5 to 10 per cent of total plant 
investment. ‘This increase has been charac- 
terized by an accelerated use of electric 
instruments, at the expense of the pneumatic 
types. 

Mr. Ghublikian said that the more com- 
mon types of control included temperature, 
pH, and conductivity measuring apparatus. 
He then showed how such controls are 
applied in the chemical process industry. 

Dr. H. M. Paynter, Massachusetts In- 
stitute of Technology, demonstrated three 
practical methods to compute the response 
of closed-loop systems. The first was 
graphical analysis by the slope-line method 
of trapezoidal integration, which will solve 
any differential equation of any order 
approximately; the approximation being 
limited only by the thinness of the template 
used to draw the slope lines. 

The second method was numerical, 
depending on discrete, linear operations, 
which change all differential equations into 
algebraic ones. 
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A third method, using analogue computer 
elements, was advocated by Dr. Paynter 
where continuous alteration of the variable 
is needed, and where cost is not a pressing 
factor (although he predicted that the day 
of the 500-dollar computer is not far off). 
A loop of cofnputer elements were set up 
directly from a block diagram in a matter 
of a few minutes. 

Dr. D. P. Campbell, Massachusetts 
Institute of Technology, presented a quick- 
change method whereby the frequency 
response and phase-shift character of an 
entire process loop could be determined. 
He advocated a change of quality-control 
measurement from the blendor stage back 
to the plant stage, which would eliminate 
the dead time between them, and thereby 
enable stability to be more easily achieved. 


NORTHERN TEXTILE CONFERENCE 


Two papers were presented at each of the 
two sessions of the conference over which 
V. F. Sepavich, Compton and Knowles Loom 
Works, presided. 

G. W. Knapp, General Electric Company, 
read the first paper, ‘Electric Equipment 
Built Into Textile Machinery.” After dis- 
cussing the problems involved and the ad- 
vantages of incorporating electric equipment 
into textile machinery by its manufacturer, 
the author gave as examples a comber, a 
cotton card drive, and a heat setting dryer for 
synthetic fiber fabrics. 

“Engineering Safety Into Electric Equip- 
ment” was presented by C. F. Hedlund, 
Associated Factory Mutual Insurance Com- 
panies. Statistics covering 1940 to 1949 were 
given concerning the number of fires and 
property damage in cotton mills together 
with data showing the various causes of 
fires in each process and the number in per- 
centages caused by different classes of electric 
equipment. The author presented a table 
classifying the fire hazard of various fibers 
and processes, which depends on the amount 
of lint produced in the processing. 

R. J. Demartini, F. C. Huyck and Sons, 
was toastmaster at the Textile Conference 
luncheon and introduced Robert Browning 
of Booz, Allen, and Hamilton, whose subject 
was “Can the Textile Industry Afford Engi- 
neers?”’. In tracing the historical aspects of 
the textile industry, the speaker brought out 
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that during the 18th century the spinning 
and weaving processes were mechanized, 
but the industry did not continue its techni- 
cal progress to any great extent—in fact, few 
fundamental technical changes have oc- 
curred in the past 50 years. 

The first important indication of a desire 
by the textile companies to recover a modern 
engineering position is found in organiza- 
tional changes within individual companies. 
Recently a committee submitted a report 
which recommended a 16-point program 
which would revitalize the textile industry in 
New England and three of the points con- 
cerned engineers. These points were adjust- 
ing work loads, increasing productivity, and 
reducing power and fuel differentials. 

In order to sell management progressive 
ideas, the engineer must give as much thought 
to this selling job as he does to the engi- 
neering ideas themselves. 

The new synthetic fibers have brought new 
ideas into the textile industry with their new 
blending and spinning processes, new dyeing 
and finishing methods, and new or modified 
weaving and other cloth-making processes 
which have come into being. All these in- 
volve new or modified equipment and opera- 
tions and these require technical advice—an 
opportunity for the engineer. 

There are other areas which challenge the 
industrial engineer supported by sound prod- 
uct engineering. The individual textile 
company may not be able to afford an engi- 
neer, but the equipment and material pro- 
ducers’ technical staffs are a source of tech- 
nical knowledge and should not be over- 
looked. Another source of engineering help 
is to be found in the independent research 
institutions and in the research departments 
of the colleges. 

The speaker concluded his remarks with a 
plea to his listeners that they do everything 
in their power to persuade the textile indus- 
try that it must make greater and more effec- 
tive use of engineering talent. 

The first of the two papers of the afternoon 
session was ‘“‘An Integrally Engineered Ma- 
chine Is Economically Desirable’ by R. A. 
Hudson, Saco-Lowell Shops. He traced the 
history of textile machinery manufacture for 
the past 125 years.and the gradual incorpora- 
tion of various mechanical and electrical 
components into the original design. As an 
example he explained how a “vacuum 
cleaner” attachment on a spinning frame was 
a time-saver in the event of broken ends. 
The incorporation of this device on existing 
machines involyed many problems but cus- 
tomers demanded it. Now it is built into new 
model frames as an integral part of the unit. 
The same sort of integration took place in a 
lap winder in which a mechanical drive, a 
mechanical safety device, and a mechanical 
stop motion were redesigned around an elec- 
tric motor drive so that all the drives were 
electric. 

In some instances textile mills buy motors 
and other items from sources other than the 
manufacturer of the machinery and assemble 
them into the machine in their own shops. 
In the event of anything going wrong, the 
maker of the original machine is held re- 
sponsible and he must find the trouble. It 
is logical that the machinery manufacturer 
should incorporate all the latest devices into 
his machine and so give the mills an inte- 
grated product. 

The final paper of the session, ““The Value 
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of the Engineer in the Textile Mill,” was 
presented by L. A. Runton, Alexander 
Smith, Inc. He showed how an engineer 
can safeguard the mill’s profit and loss ac- 
count by projecting ahead the costs which 
accrue in a plant in view of the orders taken 
and the utilization of the equipment. The 
average cost per kilowatt-hour of power gen- 
erated by a textile mill is 2.6 cents per kilo- 
watt. In many instances this could be bought 
on the outside for 1.65 cents, which would 
mean a substantial saving in the course of a 
year. 

Mr. Runton also gave an analysis of how 
different machines could be engineered so 
that their output could be materially in- 
creased; this also would mean a saving. The 
engineer also can effect savings by making a 
motion study of the most competent workers 
and then showing others how they can in- 
crease their efficiency, and incidentally their 
pay. In short, the engineer can be a great 
asset to a mill by applying engineering prin- 
ciples to its problems. 


COMMITTEES 


Members of the General Advisory G 
mittee for the North Eastern District 
ing were: F, B. Haeussler, General Cha 
man; C. J. Crowdes, Secretary; L. 
Cleveland, Historian; W. S. Hill, Vi 
Chairman; C. L. Devoe, Treasurer; a 
Powel, Counselor; C. T. Abbott, C.— 
Maloney, S. M. Osthagen, H. P. Tur: 
E. W. Boehne, W. F. Potter, L. J. Weee 

Chairmen of the other committees — 
sponsible for arranging the meeting we: 
E. W. Dillard, Budget and Finance; F. 
Snyder, Technical Program; A. 
O’Banion, Registration; J. C. Hitt, Ho 
Arrangements; L. T. Jester, Publici 
W. A. Carlson, 50th Anniversary Banqr 
and Smoker; J. F. Archibald, Inspecti 
Trips and ‘Transportation; Mrs. L.— 
Weed, Mrs. G. J. Crowdes, Ladies’ Ent 
tainment; F. S. Bacon, Jr., Hospitali 
J. J. Loustaunau, Social Hour; R. 
Porter, Students; S. Cowan, AIEE Text 
Subcommittee. 


ne 


Recent District Meeting Papers 


Available Upon Request to Authors 


A number of authors who presented Dis- 
trict papers at recent AIKE District meetings 
have announced their willingness to supply 
copies of these papers upon request. (Dis- 
trict papers are not scheduled for publication 
in AIEE Transactions.) A list of currently 
available papers follows. Readers desiring 
copies should write directly to the respective 
authors, at the addresses given. 


SOUTHERN DISTRICT MEETING 

Measuring and Recording Small Voltage Varia- 

tions Produced by Variable Loads 
Rhea W. Baker, Chief Distribution Engi- 
neer, Georgia Power Company, P. O. Box 
1719, Atlanta 1, Ga. 

Electric Power, A Creative Force 
Professor C. G. Brennecke, North Carolina 
State College, Raleigh, N. C. 

Operating Experience With Connectors for Alumi- 

num Conductors 
(C. E. Bryan, J. H. Exum) 

Charles E. Bryan, Chief Engineer, Jackson 
Electric Department, 119 East College 
Street, Jackson, Tenn. 

Radiotelephone From Wilmington to Shallotte 
William C. Burnett, Southern Bell Tele- 
phone and Telegraph Company, Box 240, 
Charlotte 1, N. C. 

Neutral Grounding of Industrial Power Systems 
Lewis J. Carpenter, General Electric Com- 
pany, Schenectady, N. Y. 

The Influence of Shunt Capacitance Variation 

Upon the Performance of the Self-Saturating 

Magnetic Amplifier 
Yun Chang, Graduate Training Section, 
Allis-Chalmers Manufacturing Company, 
South 70th Street and West Greenfield 
Avenue, West Allis, Wis. 

A Discussion on Methods of Measuring Space 

Charge 
William B. Dodson, American Air Filter 
Company, 215 Central Avenue, Louisville, 
Ky. 

Design Criteria for Tube Aging and Tube Testing 

Facilities at Oak Ridge National Laboratory 
George A. Holt, Oak Ridge National 
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Laboratory, P. O. Box P, Building 35 
Oak Ridge, Tenn. 
Rigorous Calculation of the Capacitance and Ch 
acteristic Impedance of Coaxial Transmiss 
Lines Composed of Rectangular Tubular Cond 
tors 
(T. J. Higgins, S. Hori) 
S. Hori, Armour Research Foundatic 
Technology Center, Chicago 16, Ill. 
Fan Cooling of Transformers and Their Econon 
(C. R. Jager, W. L. Windham) 
Charles R. Jager, Alabama Power Co 
pany, 600 North 18th Street, Birmingh: 
3, Ala. 
Education and Training for Living 
Claudius Lee, Virginia Polytechnic In: 
tute, Box 157, Blacksburg, Va. 
A Simplified Method of Field Testing Netw 
Protectors 
J. H. Miller, Jr., Alabama Power Ca 
pany, 68 St. Francis Street, Mobile, A 
Technical Aspects of Electric Equipment Appl 
tions in Coal Preparation Plants 
W.R. Morton, General Electric Compa 
1 River Road, Schenectady, N. Y. 
Restraining the Repulsive Forces in Large Duj 
Current-Limiting Reactors 
L. E, Sauer, Westinghouse Electric C 
poration, 469 Sharpsville Avenue, Shar 
ar 
Shape-Correction Factors for Calculating Sh 
Circuit Forces of Busses Composed of Dou 
Channel Conductors 
(C. M. Siegel, T. J. Higgins) 
Clifford M, Siegel, Department of Elec 
cal Engineering, University of Virgit 
Charlottesville, Va. 
The Determination of Rotor Inductance and 
sistance for a Drag-Cup Servomotor 
Dr. William A. Stein, United States Nz 
Postgraduate School, Electrical Engin 
ing Department, Monterey, Calif. 
A Variable-Frequency Drive for Synthetic-Fi 
Spinning Machines 
Harry L. Stiltz, 749 Intermont Cir 
Hixson, Tenn. 
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rogress in Current Transformer Design 

(F. J. Vogel, D. R. Laib) 

F. J. Vogel, Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis. 

sign of a Dispatching Office 

_(W. J. Wortman, H. E. Redding) 

W. J. Wortman, Duke Power Company, 
Charlotte, N. C. 


jathodic Control of Corrosion 

William T. Zumwalt, Tennessee Valley 
Authority, 316 Ludlow Avenue, Knoxville, 
Tenn. 


(ORTH EASTERN DISTRICT MEETING 
Uagnetic Amplifiers in Digital Computers 
Dudley A. Buck, Massachusetts Institute of 


Technology Digital Computer Laboratory, 
68 Albany Street, Cambridge, Mass. 


lutomatic Load-Frequency Control Via Power- 

ame Carrier on the New England Electric System 

-(L. G. Eaton, R. E. Minkwitz) 

_L. G. Eaton, New England Power Service 

Company, 441 Stuart Street, Boston 16, 

|. Practical Method for Plotting Electrostatic 

field Distribution and Equipotential Lines 

(G. E. Jansson, William Harper) 

W.E. Harper, Allis-Chalmers Manufactur- 
ing Company, 1344 Hyde Park Avenue, 
_ Hyde Park 36, Mass. 
ingineering Safety Into Electric Equipment 

C. F. Hedlund, Factory Mutual Engineer- 
ing Division, 184 High Street, Boston, 

Mass. 
iquations for the Inductance and Short-Circuit 
forces of 3-Phase Busses Comprised of 120-Degree 
ingles 

Professor Thomas J. Higgins, Department 

of Electrical Engineering, Engineering 

Building, University of Wisconsin, Madi- 

son, Wis. 

ystem Planning for Load Growth 
A. A. Johnson, Westinghouse Electric 
Corporation, East Pittsburgh, Pa. 

ilectric Equipment Built Into Textile Machinery 
G. W. Knapp, General Electric Company, 
Schenectady, N. Y. 

fomparison of Microwave Versus Carrier Channels 

yr Protective Relaying 

H. W. Lensner, Westinghouse Electric 

Corporation, 95 Orange Street, Newark 1, 

IN. J. 

Aagnetic Amplifier Circuit Techniques 
H. Malcolm Ogle, General Electric Com- 
pany, Building Number 37, 1 River Road, 
Schenectady 1, N. Y. 

The Value of the Engineer in the Textile Mill 
Leslie A, Runton, Alexander Smith, Inc., 
525 North Broadway, White Plains, N. Y. 

‘echnical and Economic Aspects of High-Voltage 

Tansmission 
L. E. Saline, General Electric Company, 
Schenectady, N. Y. 

us Voltage Regulation 
D. R. Samson, General Electric Company, 
1 River Road, Schenectady, N. Y. 

Simple Relay Scheme for Unit Generator- 

ransformer Station 

George Steeb, Niagara-Mohawk Power 

Corporation, Electric Building, Buffalo 3, 

IN: Y. 
musual Problems in Construction of Electric 
ower Crossings 

(H. W. Furlong, L. O. Waite) 

L. O. Waite, Stone and Webster Engineer- 

ing Corporation, 49 Federal Street, 

Boston 7, Mass. 
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APPLIANCE TECHNICAL CONFERENCE 


Copies ofall papers presented in the sessions 
of the Appliance Technical Conference can 
be obtained from J. H. T. Miller, Jr., Cleve- 
land Electric Illuminating Company, 75 Pub- 
lic Square, Cleveland 1, Ohio. Titles and 
authors of these papers appear in the April 
issue of Electrical Engineering, page 358, with 
the program for the AIEE Southern District 
Meeting. 


Officers Announced for 
New Monroe Subsection 


H. B. Balfour, division engineer for the 
Louisiana Power and Light Company, has 
been elected Chairman of the newly organ- 
ized Monroe Subsection of the AIEE 
Shreveport (La.) Section. 

D. E. Blivins, Brown Paper Mill, has been 
elected Secretary-Treasurer and H. M. 
Rhodes, Consulting Engineer, has been ap- 
pointed Program and Publicity Chairman. 
The new Members Committee consists of 
Percy Lubke (Chairman), Ford, Bacon and 
Davis Construction Company; D. F. 
Burkhalter, Collins Electric Company; and 
R. B. Bailey, Louisiana Power and Light 
Company. 

The industrial growth of Monroe, La., 
over the past decade has enabled the forma- 
tion of this Subsection in the Monroe—West 
Monroe area. The Subsection was organ- 
ized through the efforts of a group headed 
by Chairman W. C. Morris, Jr., of the 


Shreveport Section. Others were Past 
Chairman Carl Pons; S. M. Sharp of the 
AIEE Sections Committee; A. M. Ran- 
dolph, Publicity Committee Chairman; 
and Past Chairman L. T. Williams. 


Fortescue Fellowship Awards 
Announced for 1953-54 


The Charles LeGeyt Fortescue Fellowship 
Committee of the Institute has awarded 
fellowships for graduate study in electrical 
engineering during the academic year 1953— 
54 to Richard C. Heyser and John M. Tom- 
linson. 

Mr. Heyser, who is from Phoenix, Ariz., 
is an honor student at the University of 
Arizona where he will receive his bachelor 
of science degree in electrical engineering 
this month. A Student member of the AIEE 
and an associate member of the Institute of 
Radio Engineers (IRE), he was elected to 
Tau Beta Pi, Sigma Pi Sigma, and Pi Mu 
Epsilon, honor societies. He has presented 
two papers to the AIEE-IRE Student Branch 
at Arizona and another paper won first 
prize in the Pi Mu Epsilon Essay Contest in 
1952. 

Mr. Heyser will enter the California Insti- 
tute of Technology this fall to take graduate 
work in the computer field. 

Mr. Tomlinson is working toward his 
masters degree at Pennsylvania State College 
under a graduate assistantship at the present 
time. The fellowship will enable him to 


Milwaukee Section Officers 


Activities of the AIEE Milwaukee Section are handled by the above engineers: 


Seated 


(left to right): C. P. Feldhausen, Junior Past and Finance Chairman; E. J. Limpel, 
Section Chairman; J. A. Deubel, Section Secretary-Treasurer; F. J. Van Zeeland, Past 


Section and Nominating Committee Chairman. Standing (left to right): B. G. Wheeler, 
Transfers Chairman; D. R. Kanitz, Membership Chairman; H. D. Langley, Electronics 
Vice-Chairman; J. F. Frank, Power Application and Control Chairman; E. R. Lamb, 
Electronics Chairman; G. Hutchinson, Director; L. C. Wasson, Basic Science Chairman; 
R. J. Ungrodt, Director and Student Activities Chairman; J. M. Fleissner, Program 
Chairman; and Alex Paalu, Education Chairman. Not present were: Directors E. 
A. Dickinson, R. C. Ball, V. J. Egan, N. C. Storck; E. H. Fredrick, Senior Past Chairman; 
W. J. Cherones, Historical Chairman; E. L. Nicolson, Professional Development Chair- 
man; N. W. Hoffman, Co-ordinating Chairman; W. Kremmel, Electric Machinery 
Chairman; G. L. Atkinson, Transmission and Distribution Chairman; and H. C. Brem, 
Publicity Chairman. The Milwaukee Section has a membership of nearly 1,000 which 
includes two Subsections, the Fox River Valley Subsection, with Chairman D. C. Chris- 
tinson, and the Racine-Kenosha Subsection with Chairman R. Garrett 
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complete his masters degree and to start work 
on his doctorate during the coming academic 
ear. 
‘ While at Pennsylvania State, Mr. Tom- 
linson has been honored by election to Eta 
Kappa Nu, Tau Beta Pi, Sigma Tau, and 
Phi Eta Sigma. He is a member of the 
AIEE-IRE Joint Student Branch, serving 
as chairman in 1951-52. In 1952 he also 
served as chairman of the District 2 Student 
Prize Paper competition. He is presently de- 
voting part of his time to a computer research 


project at Pennsylvania State College, and | 


has gained additional experience by working 
during recent summers with Bethlehem Steel 
Corporation, Bell Telephone Laboratories, 
and Westinghouse Research Laboratories. 
His home town is Montoursville, Pa. 

The Fortescue Fellowships were estab- 
lished through a trust fund set up by the 
Westinghouse Electric Corporation in recog- 
nition of Mr. Fortescue’s valuable contribu- 
tions to the electric power industry. 


Engineers Joint Council 
Reports Activities for 1952 


The Engineers Joint Council (EJC) An- 
nual Report for 1952, recently issued, sum- 
marizes the year’s activities, presents the 
constitution as of December 7, 1952, and 
includes a list of the standing committees for 
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A highlight of the year for EJC was the 
decision to broaden the scope of the Council 
and include in its membership all eligible 
engineering societies who wish to join. In 
addition to the AIEE, present member 
societies are the American Society of Civil 
Engineers, American Institute of Mining 
and Metallurgical Engineers, The American 
Society of Mechanical Engineers, and the 
American Institute of Chemical Engineers. 
However, several of the additional societies 
have indicated their willingness to join, and 
it is hoped that by expanding the member- 
ship of EJC, and by changing its constitu- 
tion to make it more truly representative of 
the active work in the member societies, a 
step toward greater unity of the profession 
will have been achieved. 

One of the most active projects of EJC 


Women’s Auxiliary Sets Up Scholarship 


At the closing meeting of 

year, Mrs. H. R. Paxson, Chai 
man of the Women’s Auxilia: 
to the AIEE Philadelphia 

tion, presents to Dr. C. | 
Chambers, dean of the Moo: 
School of Electrical Engineerin 
University of Pennsylvania, — 
check for a new scholarsh 
fund while Philadelphia Sectic 
Chairman L, R. Gaty looks o 
The scholarship will be awarde 
to an_ electrical engineerir 
student in the Philadelphia are 
and will be available in Se 
tember. Following the present 
tion, the following officers wet 
elected for the coming yea 
Mrs. W. F. Denkhaus, Chairma: 


Mrs. C. R. Pearce, Vice-Chairman; Mrs. G. B. Schleicher, Recording Secretary; Mr 
W. F. Henn, Corresponding Secretary; and Mrs. L. R. Gaty, Treasurer 


during the year was the Engineering Man- 
power Commission which has become recog- 
nized as the authority on engineering man- 
power. 

With private financial support, the Com- 
mission has been largely responsible for a 
sharp increase in the number of freshmen 
enrolled in engineering colleges, and for 
suggesting changes in laws and procedures 
for various national defence agencies. 

Another important activity was the setting 
up of an Atomic Energy Panel, for 1953, 
which will prepare, subject to approval by 
the Council, ideas for presentation to the 
Joint Committee on Atomic Energy con- 
cerning changes in the Atomic Energy Act 
of 1946, which may be needed to encourage 
ventures in the field of atomic energy by 
privately owned industries. W. L. Cisler 
has been named chairman of the panel, and 


Columbus Section Awarded Plaque 
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E. Bischoff (left), 


president of the 
Franklin County 
chapter of the Ohio 


Society of Profes- 
sional Engineers, 
presents a plaque 
to F. H. Knapp, 
Chairman, AIEE 
Columbus (Ohio) 
Section, for the 
best display set up 
in windows and 
lobbies of down- 
town buildings in 
Columbus to de- 
pict progress in 
engineering in 
conjunction with 
‘National Engi- 
Week”? 


neers 
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B. R. Prentice is the AIEE representati 

Anyone specifically interested in furtt 
details of the EJC report may obtain cop 
from Engineers Joint Council, 29 West 35 
Street, New York 18, N. Y. 


District 2 Student Branch 
Holds Prize Paper Contest 


The District 2 (Middle Eastern) Bran 
Prize Paper Contest was held at Buckn 
University, Lewisburg, Pa., April 24— 
1953. 

First place in the contest went to L. 
DiPaolo, A. J. Kane, and C. A. Quinn, 
of Villanova College, for their paper entitl 
“The Linear Variable Differential Trai 
former.” The paper was presented by 
DiPaolo. Second place went to D. |] 
Barger, Johns Hopkins University, who wre 
and presented a paper entitled, “An El 
tronic Stimulator for Use on the Hum 
Eye.” Third place was won by a pap 
‘““Memory Systems in High-Speed Comp 
ing Machines,” written and presented 
E. G. Halline, Bucknell University. 

The first-prize certificates will be p 
sented at the General Session of the Sumn 
General Meeting in Atlantic City, N. J. 


AIEE Lynn Section 
Elects New Officers 


At a recent meeting of the AIEE Ly 
(Mass.) Section, E. K. Rohr of the Gene 
Electric Company was elected Chairman 
serve for the coming year. The past cha 
man is T. C. Sargent, Sylvania Elect 
Company. 

Other newly elected officers are: J. 
Macintyre, General Electric Company, 
Vice-Chairman; S. W. Stawicki, Champ 
Lamp Company, as Secretary-Treasur 
and F. O. MacFee, Jr., Sylvania Elect 
Company, as Assistant Secretary-Treasure 


ELECTRICAL ENGINEERI 


SOMMITTEE 
ACTIVITIES 


ditor’s Note: This department has been created 
r the convenience of the various AIEE technical 
nmittees and will include brief news reports 
committee activities. Items for this department, 
ch should be as short as possible, should be 
warded to R. S. Gardner at AIEE Head- 


Biers 33 West 39th Street, New York 18, N. Y. 


e 
- Communication Division 
ommittee on Wire Communications 


ystems (P. G. Edwards, Chairman; H. R. 
untley, Vice-Chairman; L. R. Montfort, 
cretary). The committee sponsored a 
chnical session at the Winter General Meet- 

g in which four papers were given dealing 
Bh the new long-haul coaxial cable system. 
hese papers were concerned with the 
plication of the system amplifiers, equali- 
ition regulation, and television terminals. 
The committee meeting also was held 
incidental with the Winter General Meet- 
g, and plans were made to sponsor tech- 
cal sessions at the forthcoming Summer 
id Pacific General Meetings. 


Industry Division 


ommittee on Mining and Metal Industry 
1..C. Muir, Chairman; W. R. Harris, Vice- 
hairman). "The Committee on Mining and 
fetal Industry during the past year has 
organized its committee structure to expand 
; activities to include: promotion of tech- 
cal papers; organization of round-table 
scussions and conferences; preparation of 
mmittee progress reports or special publi- 
tions; promotion and organization of 
ecial technical conferences; sponsorship 
‘work or studies leading to standards. 

The committee considers the sponsorship 
work or studies leading to standards to be 
ie of the most important activities for 
IEE technical committees. The planning 
oup, selected from the committee member- 
ip, prepared guides to be used by the 
‘airman of each of the three subcommittees 
making assignments to the members of his 
bcommittee. 


General Applications Division 


ymmittee on Domestic and Commercial 


pplications (7. H. Cline, Chairman; T. C. 
nson, Vice-Chairman; J. H. T. Miller, 
cretary). ‘The Subcommittee on Space 


eating and Heat Pumps for the East Coast 
onsored a technical program at the 1953 
inter General Meeting, at which time a 
ogress report was made on the storage of 
at as a means of reducing the demand 
ctor and the load on the transmission and 
stribution system. Other papers were 
esented showing various phases of the heat 
imp problem as it related to the distribu- 
mn system and to its operation and function 
the home. 

The Subcommittee on Farm Electrifica- 
mn is now actively planning a conference for 
proximately October on the many appli- 
tions and problems involved in the use of 
sctricity on the farm. It is believed there 
much interest in the application of elec- 
city to the farm and that this conference 
ll develop into a very desirable activity for 
e committee. 
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Denver Section Presentation 


At the March 
meeting of the 
AIEE Denver 
(Colo.) Section, 
Chairman R. B. 
Hubbard pre- 
sented the Past 
Chairman Certifi- 
cate to E. R. 
Jones. Left to 
right are: H. F. 
Gidlund, Vice- 
Chairman; Mr. 
Hubbard; Mr. 
Jones; and A. E. 
Paige, Secretary- 
Treasurer 


Committee on Marine Transportation 
(J. B. Feder, Chairman; W. E. Jacobsen, 
Vice-Chairman; W. N. Zippler, Secretary). 
Since the last meeting, the several sub- 
committees have reviewed clarifications, 
changes, and additions to Standard Number 
45. 

The Subcommittee on International Elec- 
trotechnical Commission (IEC) Standards 
has been reviewing the first comprehensive 
draft of a proposed ‘“‘Code on Electrical 
Installations on Ships” prepared by Tech- 
nical Committee 78 of the IEC. Comments 
thereon are being compiled for possible pres- 
entation to the Commission. 

Special subcommittees have been consult- 
ing with manufacturers of shipboard equip- 
ment on standardization of special marine 
requirements for the equipment. 


Power Division 


Committee on Insulated Conductors (C. T, 
Hatcher, Chairman; R. J. Wiseman, Vice- 
Chairman; M. H. McGrath, Secretary). Dur- 
ing the current year the past policy of hold- 
ing two meetings of the committee was con- 
tinued. A 2-day session was held in New 
York, N. Y., on November 20 and 21, 1952, 
and another 2-day session in Pittsburgh, Pa., 
on April 20 and 21, 1953. ‘The 2-day ses- 
sions have been found to be very desirable as 
they provide sufficient time for the sub- 
committees to hold their individual meetings 
and then meet together for over-all reports 
and discussions. 

The sessions at the Fall General Meeting 
in New Orleans, La., on insulated aluminum 
were very successful and, as a result of the 
interest shown in the conference papers 
which were presented, approval has been 
obtained for publishing them in a special 
AIEE publication. 


Committee on Carrier Current (C. W. 


Boadway, Chairman; S. C. Leyland, Vice- 
Chairman (East); R. H. Miller, Vice-Chairman 
(West); B. W. Storer, Secretary). Con- 


siderable thought and effort have been given 
to the Symposium on Carrier Current and 
Microwave to be sponsored by the Com- 
mittee on Carrier Current during the 1953 
Pacific General Meeting in Vancouver, 
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Canada. Tentatively, the date has been 
set for all day Wednesday, September 2. 
During the morning a committee report 
entitled ‘“‘Application Guide for Carrier 
Current” will be presented as a basis for 


discussion on the subject of carrier current. 


Similarly, in the afternoon, the discussion 
on microwave will be introduced by the 
presentation of a committee report on 
“Installation and Operating Experience 
With Microwave for Power System Opera- 
tion.”? Ample time will be available follow- 
ing each report for a question and answer 
period, and each session will be presided 
over by a chairman and group of advisors 
qualified to give expert advice on the prob- 
lems presented. 

It is hoped that this type of conference 
will stimulate interest in the use of these 
important services for power system opera- 
tion, and that those engaged in all phases 
of the power field will avail themselves of 
the opportunity to become more fully 
acquainted with present techniques and 
applications and the latest in carrier-current 
and microwave developments. 
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Committee on Nucleonics (G. W. Dunlap; 
Chairman; W. E. Barbour, Jr., Vice-Chairman; 
H. W. Bibber, Secretary). Few other com- 
mittees of the AIEE operate under the secu- 
rity difficulties which face the Committee on 
Nucleonics. It is anxious to co-operate with 
all government agencies in maintaining 
proper security restrictions, but attempts to 
make available to interested AIEE members 
details of nuclear developments related to 
electrical engineering as rapidly as they are 
declassified. 

Attendance at sessions it has sponsored, as 
well as correspondence, has indicated the 
major interests of AIEE members now as: 
(1) reactor operation and control, (2) nu- 
cleonic instruments, and (3) radioactive 
tracers in studies of materials used in equip- 
ment. Much of the subject matter in item 1 
is related to feedback control systems, and in 
item 2 is related to instruments and measure- 
ments, so that joint activities with these as 
well as many other committees in the AIEE 
have represented a large part of its activities. 
Examples of such activities include partici- 
pation with the Committee on Electrical 
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St. Lawrence International Subsection 


On April 15, 1953, the St. Lawrence International Subsection of the AIEE Syracuse 

(N. Y.) Section met in Potsdam, N. Y. Seated at the main table are shown, left to right, 

Past Chairman N. O. Ross and Mrs. Ross; Subsection Chairman L, F. Pries and Mrs. 

Pries; M. S. Paige, speaker for the evening; J. J. Hays, who introduced the speaker; 

Past Chairman P. F. Mengel and Mrs. Mengel; and Dr. A. R. Powers, who played a 
large part in the founding of the Subsection 


Techniques in Medicine and Biology, in 
holding a conference in New York in No- 
vember each year on “Electronic Instru- 
mentation and Nucleonics in Medicine’; 
talks by leaders in the field at the general 
session of the 1953 North Eastern District 


Meeting on atomic power, and on nuclear 
research in retrospect and in prospect; and 
a joint session with the Committee on Power 
Generation at the Summer General Meeting 
in June 1953 on the subject of atomic power 
development. 


AIEE FELLOWS ELECTED... 


Board of Directors Meeting, January 22, 1953 


Joseph W. Allen (M ’41), senior electrical 
engineer, Eclipse Pioneer Division, Bendix 
Aviation Corporation, Teterboro, N. J., 
has been transferred to the grade of Fellow 
in the AIEE “for pioneering and outstanding 
achievement in the development of electric 
systems and equipment for aircraft.” Mr. 
Allen was born in Carbondale, Pa., March 
12, 1893, and graduated from Bucknell 
University in 1915 with a bachelor of science 
degree in electrical engineering. Upon 
completing the test course at the General 
Electric Company, Schenectady, N. Y., he 
was assigned to the synchronous converter 
department. While there he enlisted in 
the Signal Corps during World War I, 
and after a flight training course received 
his commission and qualified as a_ pilot. 
After World War I he accepted a position 
at McCook Field (now Air Material Center), 
Dayton, Ohio, in connection with the 
development of air-borne electric equip- 
ment. This work included development, 
test, and approval of generators, generator 
controls, starters, storage batteries, ignition 
and power cable, switches, interior and 
exterior lighting. The work stressed re- 
duction of weight and size. By 1926 Mr. 
Allen had been placed in charge of all work 
of the electrical branch. In 1928 he 
accepted a position with Eclipse, a division 
of Bendix Aviation, and was advanced to 
chief electrical engineer prior to 1940. In 
1942 he joined the Bureau of Aeronautics 
where he was placed in charge of develop- 
ment, application, and approval of rotating 
machinery for use in Naval aircraft. He 
returned to Eclipse-Pioneer Division of 
Bendix as senior engineer in charge of 
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development of aircraft electrical accessories, 
which includes a-c and d-c generators, 
motor-generator units, motors, generators, 
control units, and fault protective systems. 
Mr. Allen has received over 40 patents and 
has evidenced originality also in the design 
of electric machines and equipment for air- 
craft where high densities of current in 
both brushes and copper as well as iron 
were proved to be practicable beyond the 
accepted recommended ranges because the 
heat rejection in a small unit was possible 
and advisable in reducing size and weight. 
He conceived, projected, and built the first 
a-c system installed in an aircraft as such. 
During the entire war period, 1941-46, 
generators for aircraft were procured and 
applied without formal specifications based 
on his experience and judgment with only 
laboratory tests as a guide. Mr. Allen has 
been continually and intimately concerned 
with and active in the engineering and 
development phase of electric power for 
aircraft since 1920. He is a member of the 
Institute of the Aeronautical Sciences and 
the Society of Automotive Engineers and 
has served on the AIEE Committees on Air 
Transportation (1944-53) and Standards 
(1946-53). 


Andre G. Clavier (M’48), technical assistant 
to president, Federal Telecommunication 
Laboratories, Inc., Nutley, N. J., has been 
transferred to the grade of Fellow in the AIEE 
“for pioneer work in research, development, 
and engineering in communication in the 
microwave field.” Mr. Clavier was born in 
Cambrai, France, February 15, 1894, and 
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received an ingenieur diplomé de I’He 
Superieure d’Electricité in 1920 from 3 
Sorbonne, Paris, France. From 1920 to | 
he was department head, French § i 
Corps Laboratories, Paris, where he w 
on short-wave developments and the de 
of advanced military radio equipment. 
was division head, Société Frangaise Ra 
électrique, Paris, from 1925 to 1927 wor 
on design of short-wave transmitters of 
cial types. In 1929 he joined Labora’ 
Central de Telecommunications, an affili 
of International Telephone and Telegrz 


Company, Paris, as a division head. a7 
he designed and supervised a microwave li 
on 1,700 megacycles over the English Che 
nel. He did other work on microwave lir 
in England and France and conduct 
propagation studies of fading on microwa 
links. He also conducted research on pc 
tive grid tubes and waveguide magnetro: 
He became assistant research director at t 
laboratories in 1944. From 1942 to 1946 
also was a professor of electromagnetic fie 
theory at Ecole Superieure d’Electric 
Malakoff, Seine, teaching a course for po 
graduate students. He came to the Unit 
States in 1946, joining Federal Telecommu: 
cation Laboratories as assistant technic 
director. In 1949 he became technical assi 
ant to the president, handling special tech1 
cal and administrative assignments. M 
Clavier is a member of the Société Franga 
des Electriciens and the Société des Rad. 
électriciens, France, the Institution of Ele 
trical Engineers, Great Britain, and a fell 
of the Institute of Radio Engineers. He 
served on the AIEE Committee on Spec 
Communications Applications (1951-52). 


Albert A. Nims (AM 711, M ’28), electric 
engineering department, Union Colles 
Schenectady, N. Y., has been transferred 
the grade of Fellow in the AIEE “‘for on 
standing contributions to the electri 
engineering profession in the theory ai 
design of arc-welding equipments, armatu 
windings of electric machines, and in elect 
network analysis. Also, outstanding cont 
butions to engineering education.” NM 
Nims was born in Montague, Mass., Augt 
1, 1886, and graduated from Worcest 
Polytechnic Institute in 1908 with a bachel 
of science degree in electrical engineerir 
He received the electrical engineering degi 
from the same institution in 1911. M 
Nims was design engineer for the Crock 
Wheeler Company, Ampere, N. J., fre 
1912 to 1919, specializing in d-c machin 
He was engineer-in-charge of design a 
construction for the Siemund Wen: 
Electric Welding Company, New Yo 
N. Y., from 1919 to 1922, specializing 
electric arc-welding equipment. In 19 
he began his teaching career as part-til 
assistant instructor at Worcester (Mas 
Polytechnic Institute; in 1917 he resum 
his teaching of engineering as night sch 
instructor at The Cooper Union, New Yo 


N. Y. In 1918 he began, as an eveni 
instructor, his long engineering-teachi 
career at Newark Technical School a 


Newark (N. J.) College of Engineeri 
In 1922 he left industry for full-time teachi 
at Newark College of Engineering. He y 
made chairman of the electrical engineer: 
department, a post which he held until 

retirement in 1952. Mr. Nims joined 3 
staff of the department of electrical engine 
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; at Union College early in 1953. Mr. 
ms has designed and developed one of 
> first single-operator arc-type welding 
aerators with inherent regulation; he 
signed a new multiple-wave armature 
ading with the commutating charac- 
istics of the simplex lap winding and the 
x averaging characteristics of the simplex 
ve winding. He applied the Potier 
angle techniques to the predetermination 
the regulation characteristics of d-c ma- 
ines of all types; he developed a general 
soretical approach to the subject of arma- 
‘€ windings, embodied in a monograph 
ich was used as the text for a course in 
: subject, and he originated material in 
vanced network analysis concerned prin- 
ally with resonant coupled circuits. 
r. Nims initiated pioneering groundwork 

electrical engineering subjects which 
istitute the separate courses in networks, 
ctronics, and electric circuit transients, 
d organized the electrical engineering 
riculum along the lines of electric circuits, 
ctronics, and electric machines. Mr. 
ms is a member of the American Society 

Engineering Education, Tau Beta Pi, 
d Sigma Xi. 


mot H. Pratt (M ’34), division engineer, 
agara Mohawk Power Corporation, West 
racuse, N. Y., has been transferred to the 
ide of Fellow in the AIEE “‘for outstanding 
wtributions in the development of im- 
yved methods and equipment essential to 
. efficient operation of a major electric dis- 
ution system.” Mr. Pratt was born July 
1903, in Providence, R. I., and graduated 
m the University of Pennsylvania in 1926 
h a bachelor of science degree in mechani- 
engineering. Following his graduation he 
s selected by the United Gas Improvement 
ganization as a cadet engineer assigned to 
Syracuse (N. Y.) Lighting Company as 
per in the underground cable department. 
bsequently he was placed in charge of a 
struction crew working on new cable 
nholes and duct lines. The next year he 
3; made engineering assistant to the electri- 
distribution engineer. He prepared an 
zinal study based on field investigations 
1 discussions with others on “‘Cedar versus 
e Poles for Distribution Lines.” In Oc- 
er 1927 Mr. Pratt was made assistant 
fribution engineer with full charge and 
ponsibility for supervision of all new line 
out work of all voltages, load testing, radio 
srference, construction progress, and the 
tribution and transmission system maps 
1 records. Mr. Pratt became assistant to 
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Albert A. Nims 


the executive responsible for engineering, 
operation, and construction of electrical 
facilities in 1928. He investigated work 
methods which led to the development of a 
trailer-type tool box to replace the heavy 
trunk-type containers used by underground 
cable splicing crews and also studied and de- 
signed a sectional-type manhole form for 
building concrete manholes. He became 
engineer of the electric department in 1929 
with sole responsibility to management for 
engineering, operation, construction, and 
maintenance of electrical properties. In 
1931 he became assistant division engineer 
for the Central Division, Niagara Hudson 
Power Corporation, and in 1932 he was 
named division electrical engineer. His 
duties were the direct supervision of the 
electrical section’s engineering and design 
work. During these years, Mr. Pratt was 
active in the use of high-impulse insulation 
designs for intermediate-voltage transmission 
lines and in the study of various lightning 
protective designs for such lines. In 1946 
Mr. Pratt was made chief engineer for 
Central New York Power Corporation (a 
consolidation of former Niagara Hudson di- 
visions) in full charge of the planning and 
design of the electric and gas facilities and 
systems; special studies and research relat- 
ing to economics, depreciation, load flows; 
the establishment of construction standards 
for overhead and underground lines and 
substations, including gas transmission and 
distribution; the development of engineer- 
ing property records; construction budgets; 
technical specifications for contracts, ma- 
terials; and inspection and approval of all 
construction. In January 1950 the major 
operating companies of the Niagara Hudson 
System were consolidated into a single oper- 
ating company, Niagara Mohawk Power 


Minot H. Pratt 
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George B. Scheer 


Corporation, Mr. Pratt becoming division 
engineer. He is a member of Tau Beta Pi, 
Sigma Xi, and the National Society of Pro- 
fessional Engineers, and has served on the 
ae Committee on Transformers (1947— 
5D). 


George B. Scheer (AM ’37, M ’40), chief 
consulting electrical engineer, Kaiser Engi- 
neers Division, Henry J. Kaiser Company, 
Oakland, Calif., has been transferred to the 
grade of Fellow in the AIEE “‘for outstand- 
ing achievements, ingenuity, and broad 
engineering ability in designing power supply 
and electric equipment layout for aluminum 
reduction plants and steel mills, including a 
number of electrical applications new to the 
industry.” Mr. Scheer was born in San 
Francisco, Calif., April 2, 1898, and gradu- 
ated from the University of California in 
1920 with a bachelor of science degree in 
electrical engineering. He then attended 
the Westinghouse Electric and Manufactur- 
ing Company’s (now Westinghouse Electric 
Corporation ) engineering school and in 1921 
became a design engineer in that firm’s East 
Pittsburgh, Pa., plant. From 1922 to 1936 
Mr. Scheer was engaged in engineering and 
contracting work in San Francisco, being 
employed by several municipalities on pro- 
posed and actual municipal ownerships of 
electrical utilities. In 1936 he became a 
senior electrical engineer for the State of 
California on the designing of electrical 
facilities on the San Francisco—Oakland Bay 
Bridge. This work involved a double-track 
interurban railway system with overhead 
and third-rail power lines and an automatic 
signal control. He also was charged with the 
studies of electrolysis problems on the bridge. 
Upon completion of the bridge in 1939 he 
returned to the consulting profession and as 
a consultant for various Kaiser industries was 
responsible for the electrical work at Perma- 
nente Cement, the 11-mile conveyor at 
Shasta Dam, the carbothermic magnesium 
plant at Permanente, and the steel plant at 
Fontana. He was in charge of complete 
design of all electric power facilities for 
Permanente Metals Corporation’s Magne- 
sium Plant, Permanente, Calif. (approxi- 
mately 60,000-kva main substation capacity) 
together with design of two associated plants 
at Natividad, Calif. (approximately 2,000- 
horsepower connected load) and Magnesium 
Seawater Plant, Moss Landing, Calif. 
From 1942 to 1944 he was in charge of design 
of complete electric power facilities for fully 
integrated iron and steel plant at Fontana, 
Calif., having an installed capacity of ap- 


Kilburn M. Smith 
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proximately 40,000 kva. Facilities provided 
for were blast furnace, coke plant, boiler 
plant, plate mill, structural mill, merchant 
mill, and related auxiliaries. Mr. Scheer 
also was in charge of design for Shell Manu- 
facturing Plant, Fontana and Denver, Colo., 
with a total capacity of approximately 40,000 
horsepower. In 1946, when Kaiser Engi- 
neers was organized as an engineering 
company, he became their chief consulting 
electrical engineer and since that time, in 
addition to the over-all electrical responsi- 
bility, has had charge of the electrical de- 
velopment of the steel plant at Fontana, the 
electrical work in the aluminum reduction 
plants, and has been in charge of all phases 
of a 473,000-kw powerhouse for an alumi- 
num plant at New Orleans, La. Mr. Scheer 
is a member of the Engineers Club of San 
Francisco, the Electrochemical Society, and 
the Association of Iron and Steel Engineers. 
He has served on the AIEE Committees on 
Electrochemical and Electrothermal Appli- 
cations (1947-53) and Electronic Power 
Converters (1952-53), 


Kilburn M. Smith (AM ’25, M 733), system 
planning engineer, Engineering Department, 
Commonwealth Edison Company, Chicago, 
Ill., has been transferred to the grade of 
Fellow in the AIEE “for contributions to 
the field of power system engineering, par- 
ticularly in the pioneering of high-voltage 
transmission of bulk power in densely loaded 
areas.” Mr. Smith was born in Hingham, 
Mass., May 18, 1902, and graduated from 
Massachusetts Institute of Technology in 
1923 with a bachelor of science degree in 
electrical engineering. He entered the 
Engineering Department of Commonwealth 
Edison the same year. His first assignment 
was in the design of the 4,000-volt distribu- 
tion system. When the low-voltage a-c 
network system of distribution was intro- 
duced in Chicago in 1933, Mr. Smith was 
placed in charge of planning the develop- 
ment of this system. In 1937 he was made a 
supervising planning engineer, and in 1943 he 
was appointed assistant system planning engi- 
neer. In 1949 he was named to his present 
position. In his capacity as planning engi- 
neer, Mr. Smith has had the major responsi- 
bility for the development and growth of the 
a-c network system in Chicago. Since the 
start of the system in 1936, the system supply- 
ing the downtown and immediately adjoin- 
ing areas of the city has grown to a total of 
over 200,000 kva. Mr. Smith pioneered the 
use of 480-volt spot networks in large build- 
ings, a move which has been quite successful 
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in Chicago. He also has been active in the 
development of the transmission and general 
distribution system in the Chicago area. 
He has co-operated in the initiation of the 
use of 66,000 volts for subtransmission in the 
area. This system has been expanded to 
supply five substations with a total load of 
about 250,000 kva, with other similar instal- 
lations authorized but not yet in service. 
Mr. Smith’s responsibilities have included 
planning adequate electrical capacity of all 
system units from generating stations to cir- 
cuit feeders, for system relay protection, and 
for the application of new engineering ideas 
to the system where economy of design or 
quality of service could be improved. He 
now has the major responsibility for all 
system planning activities for a system with 
a load of approximately 3,000,000 kw. Mr. 
Smith is a member of the Western Society 
of Engineers and has served on the AIEE 
Committee on Transmission and Distribu- 
tion (1948-50). 


Dimitri Trone (AM ’24, M °30), chief engi- 
neer, General Electric S. A., Rio de Janeiro, 
Brazil, has been transferred to the grade of 
Fellow in the AIEE “‘for pioneering activities 
in electric power generation on the electrifi- 
cation of transportation system in foreign 
fields, particularly in Russia and Brazil.” 
Mr. Trone was born in Riga, Latvia, Sep- 
tember 14, 1901, and received his bachelor 
of science degree in electrical engineering 
from Union College in 1923 and his masters 
degree in 1924. After doing advanced work 
at Massachusetts Institute of Technology, 
Mr. Trone joined the General Electric Com- 
pany in 1925. Upon completion of the 
company’s test course he was assigned to the 
Large Power Transformer Design Depart- 
ment, Pittsfield, Mass., and the next year 
was transferred to the Central Station Engi- 
neering Department, Schenectady, N. Y. 
There he participated in work on selection 
and application of electric equipment for 
hydroelectric and steam-turbine electric 
power stations, step-up and step-down sub- 
stations; short-circuit studies and relay ap- 
plication studies; and others. In January 
1929 he was transferred to the Alabama 
Power Company, Birmingham, under an 
engineering exchange agreement. While 
here he worked on studies for new power 
stations, substations, and transmission lines. 
In July 1929 he was called back to Schenec- 
tady and assigned to take part in preparation 
of engineering studies and specifications for 
a 3,000-volt d-c electrification of the Trans- 
Caucasian Railway, Russia. In November 
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1929 he was assigned to the engine 
office in Moscow, Russia, and was cl 
associated with the construction of 
Dnieprostroy Hydroelectric Power St 
in the Ukraine and the electrification 0: 
Trans-Caucasian Railway. 
in Russia, he was responsible for cer 
station, industrial, and railway engine 
application, and consultations related t 
In 1934 he returned to New York with 
International General Electric Compé 
where he worked on application engineer 
and equipment selection for proposals re 
tive to export. This included equipment 
central stations, substations, and transn 
sion lines. In January 1942 the Brazil 
government sent an engineering mission 
the United States to engage a consult 
engineering firm and purchase machine 
equipment, and materials for the constr 
tion of a large, modern steel mill at V« 
Redonda, Brazil. Mr. Trone was loanec 
the steel company to prepare complete z 
final detailed electric installation layout z 
power distribution drawings and to prep 
complete bills of materials. In August 1! 
he returned to General Electric from Br: 
to report on the engineering work done, é 
in November of that year returned to | 
de Janeiro to join the staff of General Elec 
S. A. permanently as technical assistz 
During a 5-year period, Mr. Trone was 
sponsible for all application engineering 
the electric apparatus field. Some of 
projects at this time were a study for 
solution of a voltage regulation problem 
the power supply system of the largest elec 
fied railway of Brazil; supervision of 
construction of the first television transmi 
and studio installation of Rio de Janei 
and installation of large a-c to d-c con\ 
sion equipment at the power station in | 
of Brazil’s northern ports. In January 1¢ 
Mr. Trone was appointed chief enginee! 
General Electric S. A. With this appo 
ment, his former duties continued with 
additional duties of engineering responsibi 
in work of the electronics department, lis 
ing department, service department, ; 
merchandizing department. Mr. Trone 
member of Sigma Ni, Association of Iron ; 
Steel Engineers, Society of American Milit 
Engineers, and Brazilian Technical Sta 
ards Association. 


William W. Wishard (AM °26, M °40), e 
trical engineer, Commonwealth Edison CG 
pany, Chicago, IIll., has been transferrec 
the grade of Fellow in the AIEE “for « 
standing contributions and originality in 
application of high-voltage subtransmis: 
systems to high-density load areas, and 
sound engineering judgment and able lea 
ship of an engineering organization of a lz 
utility system.” Mr, Wishard was borr 
Bloomfield, Iowa, September 10, 1893, 

graduated from Iowa State College in 1 
with a bachelor of science degree in electr 
engineering. After spending a year with 
San Joaquin Light and Power Compz 
Fresno, Calif., he entered the enginee 
department of Commonwealth Edison CG 
pany in 1920. In 1924 he was made assis 
chief draftsman. After leaving the ag 
division in 1927, he was a field engineer 

years and a supervising field engineer fo: 
additional 5 years. During this period a 
tem of industrial substations on the cust 
er’s premises supplied by 12,000-volt | 
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; 
eders from generating stations and distribu- 
mM centers was initiated and developed by 
rt, Wishard. He also supervised construc- 
m of the initial low-voltage a-c network 
stem for the supply of the high-density area 
_downtown Chicago. Original design 
atures incorporated in the network system 
ere unique supports for long vertical cables; 
ansformer manhole designs to provide ade- 
late ventilation; and safety features and a 
pervisory control system for monitoring 
e transformer loads at a common dis- 
itching office. In 1937 Mr. Wishard was 
aced in charge of a section of the Engineer- 
g Department, responsible for the issuance 
orders for and engineering supervision of 
ectric installations in generating and dis- 
ibuting stations, transmission terminals, 
bstations, industrial substations, network 
wults, and transformer vaults. From 1943 
itil 1950, Mr. Wishard was station design 
gineer, in charge of a division of the engi- 
ering department responsible for general 
signs, installation specifications, and engi- 
ering supervision of all electric plant facili- 
ss, and for structural and mechanical plant 
‘assigned, in generating and distributing 
ations, transmission terminals, substations, 
dustrial substations, network vaults, and 
ansformer vaults. During this period of 
evelopment, 555,000 kw of new generation 
ere added to the system which included a 
-w generating station of 300,000 kw initial 
pacity incorporating a completely central- 
ed electronic combustion control system. 
1 May 1950 he became assistant chief elec- 
ical engineer. During this period he de- 
loped a new subtransmission system to 
pply the fast growing load of the company. 
istributing stations in remote load centers 
ere built and supplied by 69-kv subtrans- 
ission lines. He became electrical engineer 
1952 responsible for supervision and ad- 
inistration of transmission, distribution, 
nerating, systém planning, and drafting 
visions of the engineering department. 
ir. Wishard is a member of the Western 
ciety of Engineers and has served on the 
[EE Committee on Rotating Machinery 
949-52). 


hn C. Woods (AM ’23, M ’31), station 
sign engineer, Commonwealth Edison 
ompany, Chicago, IIl., has been transferred 
the grade of Fellow in the AIEE “‘for 
mtributions in the field of electrical control 
large turbogenerators and improvements 
substation design contributing to their 
liability and economy.” Mr. Woods was 
wn in Grayson, Ky., October 26, 1896, and 
tended Westinghouse Technical School and 
rmour Institute of Technology. In May 
24, he started with the Commonwealth 
lison Company as a draftsman, and in 1926 
as put in charge of the drafting section con- 
rned with d-c substations. In 1929 he was 
ade electrical designer with responsibility 
r the physical design of all d-c substations 
the company, including selection of equip- 
ent. Incorporated in the design of these 
bstations were several original features 
nich included a 1-way relay contact for 
mal purposes and a circuit for determina- 
m of current unbalance due to circuit 
eaker contact resistance. From 1936 to 
40, as design engineer, he was responsible 
> making engineering studies of system 
tensions and maintenance, basic design 
specific projects, equipment selection, cost 
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estimates, and general supervision of the 
preparation of drawings and approval of 
drawings for substations. In 1940 he became 
supervising design engineer, directing the 
work of a group of design engineers preparing 


electrical plans and specifications for all new © 


generating stations and distributing stations 
and for additions to existing stations on the 
company’s system. ‘Three outstanding ex- 
amples of important basic engineering de- 
signs developed by Mr. Woods during this 
period were a large isolated-phase 15-ky 
switchhouse and 69-kv outdoor terminal in 
which great efficiency in space utilization and 
considerable improvement for safety and 
operation were incorporated; the use of 
prefabricated unit-type relay switchboard 
panel; and the use of standard basic ele- 
ments for training cable in trays. From 1943 
to 1944 Mr. Woods was on leave of absence 
from the Edison Company and assigned a 
position with Sargent and Lundy as an 
electrical designer and installation super- 
visor of the construction of a large steam 
generating station for the Manhattan District 
of the Atomic Energy Project, Oak Ridge, 


Tenn. The design of this plant required the 
installation of a large number of independ- 
ently operated turbogenerators with strict 
requirements for unusually accurate fre- 
quency control and for instantaneous auto- 
matic transfer of reserve generators to replace 
any unit in trouble. Resuming his position as 
supervising design engineer in the station . 
design division between 1944 and 1950 he 
was in charge of the electrical design for all 
generating and distributing stations. Mr. 
Woods developed original designs for a com- 
pact and flexible means of supporting cables 
in vertical shafts and a _ grid-controlled 
thyratron rectifier for governor operation. 
In 1950 he became station design engineer, 
supervising and co-ordinating the structural, 
mechanical, and electrical designs of gener- 
ating, distributing stations and substations. 
Mr. Woods has been responsible for the 
development of a new outdoor-type substa- 
tion and further improvements in the basic 
design of large turbogenerator installations. 
Mr. Woods has served on the Institute 
Committees on Switchgear (1947-53) and 
Membership (1946-53, Chairman 1950-52). 
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F. M. Farmer (AM ’02, F ’13, Member for 
Life), president, Electrical Testing Labora- 
tories, New York, N. Y., has retired after 
nearly 50 years continuous service with the 
company. He continues on the board of 
directors of which he has been elected 
honorary chairman. He has been president 
since 1949, having served previously as chief 
engineer and vice-president of the labora- 
tories. An 1899 mechanical engineering 
graduate of Cornell University, he worked 
in the Testing Department of the General 
Electric Company, Schenectady, N. Y., for 
18 months after his graduation. During the 
years 1902-06, he was an instructor in elec- 
trical measurements and physics in the Night 
School of Science, Cooper Union Institute, 
New York, N. Y. He has been associated 
with Electrical Testing Laboratories since 
1903. Mr. Farmer has been extremely active 
in engineering organizations. He is a mem- 
ber of the American Association for the 
Advancement of Science and The American 
Society of Mechanical Engineers. He is a 
past president of the AIEE (1939-40), the 
American Society for Testing Materials, the 
American Welding Society, and the United 


F. M. Farmer 
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Engineering Trustees. He has been chair- 
man of the Engineering Foundation and the 
American Standards Association Standards 
Council. Mr. Farmer served as a director 
of the Institute (1934-38) and vice-president 
(1938-39). Some of the committees on 
which he has served are Standards; Board 
of Examiners; Transmission and Distribu- 
tion; Electric Welding; Research; Tech- 
nical Program; Award of Institute Prizes; 
Executive; Edison Medal; Finance; Plan- 
ning and Co-ordination; Publication; and 
Constitution and Bylaws. 


J. D. Tebo (AM °’36, F *51), associate editor, 
Bell Telephone Laboratories, New York, 
N. Y., has been appointed editor of the Bell 
System Technical Journal and of the Bell Labo- 
ratories Record. Born July 5, 1903, in Harpers 
Ferry, W. Va., Dr. Tebo received the de- 
grees of bachelor of engineering in 1924 and 
doctor of engineering in 1928 from Johns 
Hopkins University. In 1924 and 1925 he 
took the student training course in meter and 
relay operating at the Westinghouse Electric 
Corporation, East Pittsburgh, Pa. His asso- 


J. D. Tebo 
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ciation with Bell Telephone Laboratories 
» began in 1928, at which time he was en- 
gaged in electromagnetic design. In 1938 
he was put in charge of the machine switching 
laboratory. During World War IT he was 
concerned with the development and manu- 
facture of radar and sonar equipment for use 
by the Armed Forces. Following the war he 
returned to machine switching and in 1949 
became science editor of the Bell Laboratories 
Record. Active in the affairs of the Institute, 
Dr. Tebo was chairman of the New York 
Section (1950-51); chairman of the Com- 
mittee on Basic Sciences (1946-48); Science 
and Electronics Co-ordinating Committee 
(1948-49), and Science and Electronics 
Division Committee (1949-50). He is 
presently a member of the Publication Com- 
mittee and Vice-Chairman of the Committee 
on Technical Operations. Mr. Tebo is a 
member of Sigma Xi. 


OBITUARY ecoeece 


Gano Dunn (AM 791, M 794, F°12, HM °45, 
Member for Life), president, J. G. White 
Engineering Corporation, New York, N. Y., 
and a former president of the AIEE, died 
April 10, 1953. Dr. Dunn was born in New 
York, N. Y., October 18, 1870. He received 
a bachelor of science degree from the College 
of the City of New York in 1889 and 2 years 
later had the distinction of receiving from 
Columbia University the first degree in elec- 
trical engineering awarded in the United 
States. After several years in the communi- 
cations and electrical engineering field, Dr. 
Dunn joined J. G. White Engineering Cor- 
portation, New York, N. Y., in 1911 as 
vice-president in charge of engineering and 
construction. ‘wo years later he was elected 
to the presidency of the company and the 
corporation became one of the most prom- 
inent construction firms in the world. 
Among the projects constructed were the 
United States Naval Oil Base at Pearl Har- 
bor, the steam plant at Muscle Shoals, Ala., 
13 transoceanic radio stations, the original 
Government aviation station at Langley 
Field, Va., and the first long-distance natural 
gas pipe line in California, as well as com- 
pleting programs of roads, oil, and irrigation 
in Latin America. Dr. Dunn was elected 
to the board of directors of the Radio Cor- 
poration of America in 1938. He was chair- 
man of trustees and former president of 
Cooper Union for Advancement of Science 
and Art. He was a trustee of Barnard Col- 
lege and a member of the visiting committee 
of Harvard Engineering School. He was a 
member of the late President Roosevelt’s 
Science Advisory Board. Among the many 
awards presented to Dr. Dunn were the 
Townsend Harris Medal of the College of the 
City of New York, the Thomas A. Edison 
Medal of the AIEE (1937), the Egleston 
Medal of Columbia University, the Hoover 
Medal of the National Engineering Societies 
(1939), Modern Pioneer Award of the Na- 
tional Association of Manufacturers, and the 
Peter Cooper Medal of the Cooper Union. 
Dr. Dunn received honorary degrees of doc- 
tor of science from Columbia University, 
Rutgers University, and New York Univer- 
sity. In 1947, Bowdoin College presented 
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Dr. Dunn with a doctor of laws degree. Dr. 


Dunn was a fellow of the Institute of Radio 


Engineers, the Royal Microscopy Society, 
and the New York Academy of Sciences. 
He was honorary secretary for the United 


* States of the Institution of Electrical Engi- 


neers of Great Britain, a member of the 
American Society of Civil Engineers, The 
American Society of Mechanical Engineers, 
Optical Society of America, American 
Academy of Arts and Sciences, American 
Philosophical Society, and others. He was 
also a member of Phi Beta Kappa and 
Sigma Xi. An exceptionally active member 


Gano Dunn 


of the AIEE, Dr. Dunn had served as presi- 
dent (1911-12), vice-president (1900-02, 
1905-07), and manager (1897-1900, 1902- 
05), and on the following Institute commit- 
tees: Code of Principles of Professional 
Conduct (1914-19); Iron and Steel Indus- 
try (1914-16); Public Policy (1914-17, 
1920-30, Chairman 1925-27); Edison Medal 
(1922-27, 1932-37, Chairman 1924-27); 
Education (1925-26); Hoover Medal Board 
of Award (1931-39); and many other com- 
mittees in co-operation with other engineer- 
ing societies. ‘The Council of the Institution 
of Electrical Engineers, through its secretary, 
Mr. V. K. Brasher, has expressed its deep 
regret on the passing of Dr. Dunn in the 
following letter from Mr. Brasher to Mr. 
R. H. Barclay of the J. G. White Engineering 
Corporation: ‘“‘He was, of course, known 
personally to several members of the Council 
and those who had not had the privilege of 
meeting him knew of his outstanding work 
not only for The Institution but also in the 
cause of Anglo-American friendship. He 
was known to many members of The Insti- 
tution, a substantial number of whom have 
reason to be thankful to him for the advice 
and help he so readily gave them when, 
strangers as they were in a new country, 
they turned to him for guidance. The 
Council feels that it would be difficult to 
find anyone with qualities so ideally suited 
to the Office which he held and that his 
passing leaves a gap which it will be difficult 
for them to fill. They would appreciate it 
greatly if you would be so kind as to convey 
a meassage of their deep sympathy to Gano 
Dunn’s next-of-kin and also, if you think fit, 


to his many business associates and friends in 
the AIKE.” 


Per Engelbert Erikson (M24, P28); 
retired, Malmo, Sweden, died December if 
1952. Mr. Erikson was born in Malmo, 
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September 28, 1880, and received the de 
of electrical engineer from the Royal I 
tute of Technology, Stockholm, in 1903. 
then joined the Western Electric Comp 
New York, N. Y., to do developmental wi 
on loading coils and balanced toll cabl 
He was transferred to London, England, 
1909 as European transmission engine 
He had charge of the systems planning of t 
first loaded long-distance cable installed’ 
Europe, which linked London and Birmir 
ham, England. In 1916 he returned to N 
York City to continue with transmissi 
studies and design work. During 1918 
supervised the reconstruction of the te 
phone transmission line between Rio 
Janeiro and Sado Paulo, Brazil, the first 
Brazil to be equipped with repeaters a 
and loaded toll entrance cables. Mr. Er 
son returned to London in 1919 to what v 
then the International Western Elect 
Company and was to become the Int 
national Standard Electric Corporation 
1925. In 1928 he became assistant vi 
president in charge of the technical divisi 
of the European commercial departme: 
From 1930 to 1932 he was European ch 
engineer. In 1940 Mr. Erikson was trai 
ferred to Sweden as liaison officer betwe 
New York and affiliated companies 
Scandinavia. He returned to London 
1946 as technical advisor to the Europe 
commercial department. From 1938 to 
retirement in 1950, Mr. Erikson served a: 
director of A. B. Standard Radiofabrik 
Stockholm. Starting in 1924 he was act 
in the International Consultative Commit 
on Telephony. Since 1929 he served as 
delegate for the operating companies, | 
coming secretary in 1934. He was a me 
ber of the Institution of Electrical Engine 
Great Britain, and the Svenska Teknolk 
foreningen. 


Harry Lepper Kirker (AM’03, M7” 
F °13, Member for Life), retired, died Ay 
2, 1953. Mr. Kirker was born in Catlet 
burg, Ky., March 4, 1866, and gradua 
from Ohio State University in 1889 witl 
bachelor of science degree. He _ joir 
Westinghouse Electric and Manufactur: 
Company (now Westinghouse Electric C 
poration) in Pittsburgh, Pa., in 1890, a 
was retired on reaching the company’s < 
limit in 1931. During this period he a 
worked for the Bed Rock Dredging Corpo 
tion, Boise Basin, Idaho, and the Fren 
British, and Norwegian Westinghouse cc 
panies. His work was largely in the fi 
and pertained to railway electrifications 2 
power plants, At the factory he worked w 
the testing department and student cou 
and later with projects and reports. He \ 
resident engineer for the British Westi 
house Company on the London Metropoli 
Railway electrification and the Mer 
Tunnel Railway electrification at Liverpc 
He was also resident engineer for the Grz 
Trunk Railway St. Clair Tunnel electrifi 
tion at Port Huron, Mich., and Sari 
Ontario, Canada. He was a member of 
Engineers Society of Western Pennsylvai 
the American ‘Transit Association, 

American Association for the Advancem 
of Science, and many pomological societi: 


Royce Allen Beekman (AM 13, M’ 
F°49, Member for Life) retired, died A 
1, 1953. Mr. Beekman was born in 
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is, Mo., July 19, 1888, and was gradu- 
from the University of Missouri in 1910 
h a degree of bachelor of science in elec- 
al engineering. He had been employed 
‘the General Electric Company for 42 
ars when he retired on August 1, 1952. 
the time of his retirement he was manager 
the federal and marine engineering divi- 
n. Mr. Beekman entered the General 
sctric Company’s student test course in 
1910 and transferred to the Marine 
gineering Department in February 1912. 
r most of his career, Mr. Beekman was 
ociated with marine activities and held a 
mber of patents relating to electric ship 
ppulsion. He was active in the applica- 
n and installation of electric propelling 
achinery on the Lexington, Saratoga, and 
1er United States Naval vessels. He was 


ze 


member of Tau Beta Pi and the Society of » 


val Architects and Marine Engineers. 
r. Beekman had served on the following 
EE committees: Application to Marine 
ork, Marine ‘Transportation (1919-50, 
airman 1930-33); Standards (1939-41, 
42-48); and Technical Program (1930- 
). 


j 


zl Edward Johnson (AM’09, M19, 
25, Member for Life), chairman of the 
ard, Sterling Electric Motors, Inc., Los 
ugeles, Calif., died March 26, 1953. Mr. 
hnson was born in Chicago, IIl., October 
1883, and moved to San Francisco, Calif., 
1903. ‘Two years later he moved to Los 
ugeles where he was in charge of redesign- 
x and rebuilding electric machinery for 
oodill and Hulse Electric Company. In 
06 he organized the Dynamo Electric 
achine Company and engaged in the 
anufacture of electric motors. In 1908 he 
ganized the U. S. Electrical Manufacturing 
mmpany which absorbed the Dynamo 
ectrical Machine Company. From 1906 
1927 Mr. Johnson made many major 
shnical contributions to the electric motor 
Id, being directly responsible for approxi- 
ately 30 patents. In 1927 he founded 
erling Electric Motors, Inc., and added 
patents on electric apparatus to his list 
inventions. He recently had received a 
-year certificate from the National Elec- 
cal Manufacturers Association in recog- 
‘ion of his services to the electrical industry. 
r. Johnson had been a member of the 
EE Committee on Electrical Machinery 
138-39, 1940-41). 


chard Edmund Brown (AM 717, M ’34, 
ember for Life) retired, died March 26, 
53. Mr. Brown was born in Friedens- 
rg, Pa., October 18, 1886, and received 
| bachelors degree in electrical engineering 
m Lehigh University in 1910 and his 
asters from Cornell University in 1916. 
om 1911-1912 he was employed by the 
estinghouse Electric and Manufacturing 
mpany (now Westinghouse Electric Cor- 
ration). He was an instructor in physics 
d mathematics at Bryant and Stratton 
lege, Buffalo, N. Y., from 1913 to 1915. 
» became an instructor in electrical engi- 
ering at the University of Pennsylvania in 
17, becoming an assistant professor in 
22. In 1929 he joined New York Univer- 
7, New York, as associate professor of elec- 
cal engineering, becoming acting head of 
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the department of electrical engineering in 
1932, and head of the department in 1935. 
He retired in 1939. He was a member of the 
American Association for the Advancement 
of Science and had served on the AIEE 
Sn on Electrical Machinery (1921- 
24). 


Bernard Waldo Wallace (AM ’47, M52), 
regulation engineer, Toledo (Ohio) Edison 
Company, died April 18, 1953. Mr. Wal- 
lace was born at Fairmount, Ill., July 27, 
1900, and graduated from Purdue Univer- 
sity with a bachelor of science degree in 
mechanical engineering in 1923. Following 
his graduation he joined the Toledo Edison 
Company as a junior engineer. Upon com- 
pletion of his training course, he was assigned 
to the results engineering department in 
1924. In 1927 he was transferred to the 
distribution engineering department. In 
1928 he was sent to Long Branch, Mich., to 
take over as acting manager of the Long 
Branch Light and Power Company. He 
returned to the estimating division of ‘Toledo 
Edison in 1929 and was promoted to regula- 
tion engineer in 1935. He served the Insti- 
tute as a member of the Toledo Section 
Executive Committee for several years. He 
was a member of the Ohio Society of Pro- 
fessional Engineers. 


Johnston H. Hunt (AM ’45), planning and 
design engineer, Toledo (Ohio) Edison 
Company, died March 17, 1953. Mr. Hunt 
was born in Somerset, Ohio, November 1, 
1892, and received his bachelor of science 
degree in electrical engineering from Ohio 
State University in 1918. During World 
War I, he served as a second lieutenant in 
the signal corps. In 1919, Mr. Hunt joined 
the Toledo Railway and Light Company, 
the forerunner of the Toledo Edison Com- 
pany, as a cadet engineer. In 1921 he was 
transferred to Cities Service Power and 
Light Company, New York, N. Y., as a 
statistician. He returned to the Toledo 
Edison Company in 1922 as an engineer. 
In 1950 he was promoted to planning and 
design engineer. He was a member of the 
Edison Electric Institute and the Association 
of Edison Illuminating Companies. 


William Seymour Hadaway, Jr. (AM 794, 
M’96, F’13, Member for Life), retired, 
died April 12, 1953. Mr. Hadaway was born 
in Plymouth, Mass., August 24, 1866, and 
received his bachelor of science degree in 
physics from Massachusetts Institute of Tech- 
nology in 1887. Mr. Hadaway had devoted 
his professional life to the improvement of 
electric heating appliances for industrial use 
and held more than 150 patents. 


MEMBERSHIP eee 


Recommended for Transfer 


The Board of Examiners at its meeting of April 16 
1953, recommended the following members for transfer 
to the grade of membership indicated. Any objection 
to these transfers should be filed at once with the Secre- 
tary of the Institute. A statement of valid reasons for 
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such objections, signed by a member, must be furnished 
and will be treated as confidential. 


To Grade of Member 


Bastian, A. L., project engineer, Ward Leonard Electric 
Co., Mount Vernon, N. Y. 

Crain, G. M.., associate professor of electrical engineer- 
ing, University of Texas, Austin, Tex. 

Cress, W. M., supervising engineer, Public Service Co. 
of Northern Illinois, Chicago, Il. 

Crooks, J. C., supervisor of work standards, Allison 
Div., General Motors Corp., Indianapolis, Ind. 

Daroff, M. A., electrical engineer, U. S. Naval Air 
Development Center, Johnsyille, Pa. 

Fry, M., staff member, The Johns Hopkins University, 
Chevy Chase, Md. 

Grosskurth, R. A., assistant command electrical officer, 
Royal Canadian Navy, Nova Scotia, Canada 

Hadwin, T. F., substations superintendent, British 
Columbia Electric Railway Co., Ltd., Vancouver, 
British Columbia, Canada 

Hamner, F. G., distribution engineer, Southern Services, 
Inc., Birmingham, Ala. 

Hartman, A. E., instructor, Case Institute of Tech- 
nology, Cleveland, Ohio 

Heil, H. R., engineer, Columbus & Southern Ohio 
Electric Co., Columbus, Ohio 

Hrovath, J. W., staff electrical engineer, Aluminum Co. 
of America, Cleveland, Ohio 

T. K. Jefferis,\Village Mgr., Grosse Pointe Shores, Mich. 

Johnson, E. F., manager, commercial engineering dept., 
Clark Controller Co., Cleveland, Ohio 

Johnson, W. M., supervisor, forced-cooled transformer 
engineering, General Electric Co., Pittsfield, Mass. 

Kawecki, E., application engineer, General Electric 
Co., Schenectady, N. Y. 

Laubscher, W. F., electrical engineer, Tennessee Valley 
Authority, Chattanooga, Tenn. 

Leonard, L. v, system operator, Public Service Co. of 
Indiana, Inc., Plainfield, Ind. 

Lincoln, E. W., manager, production planning, Fansteel 
Metallurgical Corp., North Chicago, Il. 

Mason, L. L., general foreman, Consolidated Gas, 

_ Electric Light & Power Co., Baltimore, Md. 

Means, C. P., asst. research engineer, Bendix Radio 
Div., Bendix Aviation Corp., Towson, Md. 

Money, L. J., member of technical staff, Hughes Air- 
craft Co., Culver City, Calif. 

Nix, R. C., electrical engineer, Tennessee Valley 
Authority, Knoxville, Tenn. 

Pizzorno, P. P., electrical engineer, Tennessee Valley 
Authority, Chattanooga, Tenn. 

Powers, W. R., design engineer, General Electric Co., 
Fort Wayne, Ind. 

Robbins, P. H., supt. of engineering, Metropolitan 
Edison Co., Reading, Pa. 

Roberts, H. N., owner & manager, H. N. Roberts & 
Associates, Lubbock, Tex. 

Sanderford, R. B., district engineer, Tennessee Valley 
Authority, Nashville, Tenn. 

Schechter, M., electrical engineer, P. R. Moses & 
Associates, New York, N. Y. 

Scorgie, D. G., physicist, Naval Research Laboratory, 

ashington, D. C. 

Smith, L. M., electrical engineer, Bonneville Power 
Administration, Portland, Oreg. 

Staats, G. W., engineer, Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 

Stuart, M. J., electrical engineer, Gilbert Associates, 
Inc., Reading, Pa. 

Taylor, G. E., senior engineer, Oklahoma Gas & Electric 
Co., Oklahoma City, Okla. 

TeWinkle, G. J., electrical eaters Niagara Mohawk 
Power Corp., Buffalo, N. Y. 

Thompson, J. R., sales engineer, Garland-Affolter 
Engineering Corp., Portland, Oreg. 

White, H. F., senior electrical engineer, Jackson & 
Moreland, Boston, Mass. 

Zanzie, C. E., electrical engineer, Sargent & Lundy, 
Chicago, Ill. 


38 to grade of Member 


Applications for Election 


Applications for admission or re-election to Institute 


* membership, in the grade of Member, have been re- 


ceived from the following candidates, and any member 
objecting to election should so notify the Secretary 
before June 25, 1953, or August 25, 1953, if the appli- 
cant resides outside of the United States, Canada, or 
Mexico. 


To Grade of Member 


Garrard, C. J. O., General Elec. Co. Ltd., Witton, 
Birmingham, England 

Nelson, P. L., Chas. T. Main, Inc., Boston, Mass. 

Ross, J. H., Consulting Engineer, 1251 Yonge St., 
Toronto, Ontario, Canada 

Young, H. E. (re-election), American Locomotive Co., 
Schenectady, N. Y 


4 to grade of Member 


OF 


CURRENT 


Television Microwave Equipment Provides 


Simultaneous Picture-Sound Relaying 


Two new television microwave equip- 
ments were announced recently by the 
Raytheon Manufacturing Company. These 
are the first of a series of microwave and other 
communications products which are planned 
to meet the expanding requirement for 
equipment of advanced and flexible design in 
the communication industry. 

One of these new units is the A7‘R-700 
‘““Microlink,” a compact, lightweight relay 
developed for use as a studio transmitter link, 
remote, interconnecting, radar relaying, or 
other broadband requirements. ‘The other 
is the new MTR-50 “Magnalink,” a much 
larger link with great power for extended 
range and maximum fade protection. 

The new ATR-700 Microlink in addi- 
tion to providing audio and video includes a 
completely new automatic frequency control 
and limiter, special cable compensating 
switch allowing use of up to 500 feet of cable, 
accurately controlled transmitter frequency, 
built-in voltage regulator, and provisions for 
frequency and modulation monitoring. 

A new temperature-controlled fused quartz 
cavity, accurate to +1/2 megacycle over the 
system operating range of —30 to +50 de- 
grees centigrade, allows much greater fre- 
quency sensitivity and control. 

Mechanical design is the most flexible and 
advanced yet offered to the industry. The 
complete system may be assembled or dis- 
assembled in a matter of minutes. Greater 
accessability of components and_ built-in 
provisions for testing the system during 
operation are added features in Microlink. 

The equipment operates in the frequency 
range of 6,875 to 7,125 megacycles, with a 
power output of 0.1 watt. Input voltages 
are standard 115 volts alternating current. 
The entire system, composed of four suitcase- 


Microlink operator ‘‘zeroes in’’ his parab- 
ola from an upper story of the John Han- 
cock building in Boston, on the opposite 
unit which is set up on Mount Wachusett 
in western Massachusetts. Contact was 
made within a matter of seconds, and a 
strong, clear signal was received. The 
straight-line distance between units was 
approximately 40 miles 


type cases and two parabolas, weighs less 
than 200 pounds. 

The model MTR-50 Magnalink, a similar 
but much larger link, operates in the 2,000- 


Microlink’s ease of as- 
sembly is demon- 
strated here as a Ray- 
theon engineer fits the 
transmitting unit to its 
parabola. Machined 
guides assure a quick 
and perfect align- 
ment, and the junc- 
tion is watertight. 
The entire integrated 
unit is light enough to 
be picked up and 
moved about on a 
rooftop by one man 


Of Current Interest 


Future Meetings of Other Societi 


American Management Association. General M 
agement Conference. June 17-19, 1953, Hotel Sta’ 
New York, N. Y. 


American Society for Engineering Education, Ant 
Meeting. June 22-26, 1953, University of Flor 
Gainesville, Fla. - 


American Society for Testing Materials. Ant 
Meeting. June 29-July 3, 1953, Chalfonte-Had 
Hall Hotels, Atlantic City, N. J. 


American Society of Heating and Ventilating E: 
neers. Semiannual Meeting. June 29—July 1, 1! 
Shirley-Savoy Hotel, Denver, Colo, 


American Welding Society. Spring Technical Mee! 
and Welding and Allied Industry Exposition. J 
16-19, 1953, Shamrock Hotel, Houston, Tex. 


Conference of Basic Materials and Exposition of B 
Materials for Industry. June 15-19, 1953, H 
Roosevelt and Grand Central Palace, New York, N 


Congress of Radiology. 7th International Cong 
July 19-25, 1953, Copenhagan, Denmark 


Edison Electric Institute. 21st Annual Convent 
June 1-4, 1953, Atlantic City, N. J. 


International Union of Pure and Applied Phys 


’ Colloquium on Cosmic Rays. July 5-11, 1953, Bagns 


de Bigorre, France 


International Union of Pure and Applied Phys 
International Congress on Electroacoustics and S: 
posium on the Sound Insulation of Light-Weight St 
tures. June 16-24, 1953, The Hague, Hilversum, D: 
and Eindhoven, Netherlands 


National Society of Professional Engineers. Anr 
Meeting. June 18-20, 1953, Sheraton-Beach Hc 
Daytona Beach, Fla. 


Pan American Railway Congress Association. 8th- 
American Railway Congress. June 12-20, 1° 
Washington, D. C., and June 21-25, 1953, Atlantic C 
N. J. 


Society of Automotive Engineers. Summer Meet 
June 7-12, 1953, The Ambassador and Ritz Carl 
Atlantic City, N. J. 


The American Society of Mechanical Engine 
Semiannual Meeting. June 28-July 2, 1953, H 
Statler, Los Angeles, Calif. 


megacycle frequency range, and is powe: 
by a 50-watt magnetron. By virtue of n 
mal gain factors through a 10-foot parab 
the 50-watt tube output is multiplied resi 
ing in erp (effective radiated power) 
50,000 watts. 

The Magnalink, used as a single hop re 
over a 140-mile path in the atomic tests 
Yucca Flats, Nev., also utilizes a system 
multiplexing the audio and video sigr 
without deterioration of quality. Freque: 
stability is maintained within +.05 per ¢ 
by automatic thermostatic control of 
magnetron body temperature. Video - 
quency response is flat within +1.5 decil 
to 6 megacycles and 100-per-cent modulat 
can be obtained with input signals as low 
0.3 volt peak-to-peak. 

All important circuits in both transmi 
and receiver are individually metered ; 
test points are provided for pertinent vi 
circuits, 

The Magnalink receiver is of the sir 
superheterodyne type employing a 2: 
reflex klystron as a local oscillator anc 
1N21-B crystal mixer. The intermedi: 
frequency amplifier incorporates one 
noise input stage, two limiters, and at 


ELECTRICAL ENGINEER: 


q gain control. Intermediate frequency 
130 megacycles and bandwidth 17 mega- 
cles. Output signal variations under 
idely varying input signal conditions are 
evented. Two output stages provide video 
pots of up to 2 volts peak-to-peak. The 


video bandwidth is flat within +1.5 decibels 
to 6 megacycles. 

This equipment embodies straightforward 
circuitry with ease of accessability of all com- 
ponents. All power supplies are electroni- 
cally regulated. 


et Pilotless Drones Collect Data 


on Radiological Hazards in Atomic Clouds 


Details were released recently by the 
nited States Air Force and the Sperry 
yroscope Company of the robot system 
ed to control the Lockheed QF- 80 pilotless 
‘one aircraft participating in the nuclear 
sts now taking place at the Nevada Proving 
rounds. 

‘The QF-S0 drones, a pilotless version of the 
andard Lockheed F-80 jet fighter, will 
lect data of vital interest to the United 
fates Air Force regarding radiological 
azard in an atomic cloud. 

A robot system of the Sperry Gyroscope 
ompany completely controls via remote 
leans the QF-S8O. The system enables 
NULLO” flight (no live operator aboard) 
y the QF-SO under direction by radio 
ad radar from the beep-box control signals 
om two ground stations worked by specially 
ained “‘beep pilots,” or from a nearby jet 
director’ aircraft. 

The pilotless jet takes off and lands itself, 
ad firmly holds any compass course, alti- 
ide, or speed. While air-borne it maneuvers 
wily, from take-off speed to Mach limit, 
ad from sea level to 40,000 feet. The QF-&0 
rrects itself for any unwanted deflections 
ad holds constant air speeds, even while 
itomatically adjusting for nose-up or nose- 
own angles of flight. Accurate control can 
> maintained up to full capacity of the air- 
aft, through take-offs and climbs, dives, 
vel flight, flat turns, and bank turns. 
Pilotless aircraft now are found in several 
versified applications as: a target drone 
r weapon testing, evaluation, and radar 
acking; a data-gathering vehicle for use 
1 tests such as at the Nevada Proving 
rounds or in special structural tests, both 
pes presenting hazard to human life if 
anned aircraft were employed; a target 
rone for weapon testing, evaluation, and 


ir Force mechanics 
Indian Springs Air 
oarce Base are shown 
librating radio- 
mtrol equipment in 

Lockheed QF-80 
rone (pilotless air- 
aft) which was used 
penetrating a radio- 
tive cloud resulting 
om an atomic de- 
nation during a re- 
mt nuclear test at 
ie Nevada Proving 

Ground 
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radar tracking; a training vehicle capable of 
both manned and remote-céntrol flight for 
instruction of drone-director crews; and as 
a research tool to penetrate hitherto un- 
explored aerodynamic and physical regions 
without hazard to human life. ‘ 
One vital element of the QF-80 system is 
the Sperry £-4 precision autopilot, similar 


to the one which automatically flies long- 


range jet bombers on precision courses. 

The remote control system of the QF-80 
provides a degree of exact, automatic control 
of jet air speeds not attainable before. Such 
stabilized air speeds is a critical matter in 
landings and precision maneuvers. The use 
of drones in atomic tests in Nevada demon- 
strate the progress made in ‘‘mating”’ radio, 
radar, gyroscopes, and servomechanism into 
integrated systems of flight control. 

A typical QF-80 mission step-by-step fol- 
lows: 

The ground “‘beep pilot’ takes his station 
on a platform near the runway, before a little 
black box equipped with switches, push 
buttons, and lights. One switch has a long 
handle, resembling a miniature airplane 
control stick. Off at one side are the radio 
receivers and transmitters and power gener- 
ators. 

When the pilotless jet is lined up on the 
runway, the beep pilot checks various con- 
trols through his black box, and control sur- 
faces of the airplane move instantly in re- 
sponse. He pushes one button for automatic 
take-off sequence, then ‘‘beeps in” throttle 
increase by triggering a switch in short 
pulses. Another button releases the brakes, 
and as the drone gathers speed, the ground 
pilot beeps in left or right signals to hold the 
jet to the center of the runway. 

Further stages of the take-off are com- 
pletely automatic. At 110 miles per hour, 


United States Air Force photo 
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preset climb is introduced. At 150 miles 
per hour, the landing gear retracts. At 160 
miles per hour, the wing flaps also retract, 
and the pilotless craft is air-borne. From this 
point on, control may be passed, if desired, 
at any time to another beep pilot with more 
compact but similar controls in a D7-33 
director airplane. 


Oak Ridge Summer Symposium 
to Be Devoted to Modern Physics 


The: Fifth Annual Oak Ridge Summer 
Symposium will be devoted to modern 
physics this year after 3 years dealing 
with other fields of science. The symposium 
will be held from August 24 to August 29, 
1953, and will consist of several lectures 
within the general fields of mesons and ultra- 
high-energy phenomena on the one hand 
and electromagnetic radiations on the other. 

Speakers on the symposium will include: 
Jesse W. Du Mond, California Institute of 
Technology; Ralph Livingston, J. Rand 
McNally, and T. A. Welton of the Oak Ridge 
National Laboratory; M. Stanley Livings- 
ton, Massachusetts Institute of Technology; 
and J. Steinberger, Columbia University. 
Specific subjects to be covered include me- 
sons, cosmic rays, microwave, infrared, and 
optical spectra, gamma-ray spectroscopy, 
quadrupole moments, and quantum electro- 
dynamics. 

This will be the second in the series of Oak 
Ridge summer symposia to be devoted to 
modern physics. The first symposium 5 
years ago was concerned with this field, and 
subsequent gatherings have been devoted to 
a review of modern chemistry and discussions 
of the role of atomic energy in engineering 
and in agriculture. 

The symposia are sponsored jointly by 
the Oak Ridge National Laboratory and 
the Oak Ridge Institute of Nuclear Studies. 
Additional information may be obtained 
from the University Relations Division of the 
Institute, P. O. Box 117, Oak Ridge, Tenn. 


Occupational Safety Guide 
Lists Accident Prevention Aids 


The National Safety Council’s new Occu- 
pational Safety Service Guide provides 
company safety directors with a complete 
catalogue of the many and varied accident 
prevention aids available from the Council. 

In the service guide, company safety men 
will find not only the tools they need to 
build their plant safety programs, but also 
the training aids available for instructing 
supervisors and workers. 

For the safety man, the guide offers the 
Council’s periodicals, newsletters, and a 
complete library of technical and administra- 
tive publications covering all phases of occu- 
pational accident prevention. Information 
on the subjects covered in the basic and 
advanced courses of the Council’s Safety 
Training Institute also is included. 

To assist the foreman, the service guide 
offers a monthly magazine, 24 training films 
that show supervisors how to use basic human 
traits in building a better safety program, 
and several hundred made-to-order 5- 
minute safety talks. 

A full line of posters, films, and booklets 
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are available to sell safety to the man on the 
job. 

Copies of Service Guide 2.7 can be ob- 
tained without cost by writing the National 
Safety Council, 425 North Michigan Avenue, 
Chicago 11, Ill. 


Screw Thread Manual Contains 
American and Unified Standards 


According to George T. Trundle, Jr., 
Chairman, Board of Directors, Trundle 
Engineering Company, an importarit and 
necessary handbook has been published by 
The American Society of Mechanical Engi- 
neers (ASME), culminating 50 years of 
argument, conference, and compromise. 

Titled “ASME Screw Thread Manual,” 
it is a shop and drafting room abridgement 
of the American and Unified Standards for 
screw threads and their gauges. The volume 
contains the American standards and those 
that were set by the Accord of 1948 signed 
by Canada, Great Britain, and the United 
States. The agreement was designed to 
assure the interchangeability of screws and 
threaded products of those nations. 

The book should be of value to every engi- 
neer and draftsman who deals with threaded 
screw parts. 

The “ASME Screw Thread Manual” may 
be obtained from the ASME Order Depart- 
ment, 29 West 39th Street, New York 18, 
N. Y., at a price of $2.50 per copy. 


Atomic Energy Converted 
to Electricity in Power Test 


The homogeneous reactor at Oak Ridge 
(Tenn.) National Laboratory produced 
usable amounts of electric power on February 
24, 1953, when it was brought to its full 
design operating load of 1,000 kw. The 
occasion was marked with ceremonies 
befitting the successful operation at full load 
of the first reactor of this type with a power 
potential as well as the second instance of 
the production of electricity from atomic 
energy in this country. The other such 
instance was in a heterogeneous reactor at 
Arco, Idaho, in December 1951. 

The homogeneous reactor will produce 
both electricity and fissionable material, 
making it of great interest in view of the 
impending development of dual-purpose 
reactors. The solution itself serves as the 
coolant. It is pumped through a_ heat 
exchanger to produce steam, which in turn 
drives a turbine-generator to produce 
electricity. 

The Oak Ridge reactor went critical on 
April 15, 1952, construction on it having 
begun in March 1951. ‘The reactor under- 
went a thorough period of testing at low 
power before being tested at full power. 
Experimental work will continue at high 
power to acquire information regarding 
the feasibility of this type for full-scale 
reactors. For the first short period of top- 
power level operation, the reactor produced 
twice as much electricity as needed by its 
own building and the excess was fed into 
the Oak Ridge National Laboratory electric 
system. At full operation 150 kw of elec- 
tricity was produced. 

Announcement of the successful project 
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was made jointly by the Atomic Energy 
Commission and the Union Carbide and 
Carbon Corporation, which operates the 
Laboratory. 


New Metal Detector to Protect 
Crushing Machinery Announced 


A new metal detector especially engineered 
to meet the needs of quarries, coal mines, 
and other mining-type industries for the 
protection of crushing machinery has been 
developed by the Industrial Equipment 
Section of the RCA Victor Division, Radio 
Corporation of America. 

The new equipment, which normally 
would be installed between the primary 
and secondary crushing operations, consists 
of two units—the detector itself framing the 
aperture through which will pass the con- 


veyor carrying the product being inspected, | 


and a small control unit. 

The detection aperture is fashioned to 
suit a variety of primary belt conveyors, and 
the frame is so designed that it can be 
separated into two parts for installation and 
rejoined around the belt. The aperture is 
completely weatherproof to permit outdoor 
operation. The inspection coils are ad- 
justed so that the equipment will detect 
any pieces of tramp metal, magnetic or 
nonmagnetic, large enough to damage the 
crushing machinery, but will not stop 
operations for small unobjectionable metal 
objects. 

The electrical change induced by the 
passage of metal through the aperture of 
the new equipment can be used to activate 
any kind of signaling device, or to stop the 
conveyor belt to prevent the tramp metal 
from reaching the second crusher. The 
detector will give satisfactory performance 
at conveyor speeds of up to 600 feet per 
minute, the company stated. 

Only two controls are needed to operate 
the equipment. The control unit is con- 
nected to the detector by means of a 3- 
conductor metal-shielded cable. This unit 
is easily portable, measuring 81/, inches 
high, 6/, inches wide, and 10 inches long, 
and weighing only about 20 pounds. The 
equipment operates on 115 volts, 50 to 60 
cycles, and consumes approximately 70 
watts. 


Special Summer Programs 
Are Announced by MIT 


Massachusetts Institute of Technology 
(MIT) has announced special summer 
courses in transistors, digital computers, feed- 
back control systems, and an advanced 
course in fluid power controls for 1953. 

The program in “Transistors and Their 
Applications” will be held from July 20 to 
31. Approximately one-fourth of the pro- 
gram will be devoted to a development of the 
theory of the operation of transistors, start- 
ing from physical principles. A portion of 
the program will be devoted to laboratory 
experiments and attention will be focused on 
the ultimate possibilities of the transistor for 
the solution of engineering problems. 

The potentialities of modern electronic 
processing systems will be emphasized during 
the program on “Digital Computers and 
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Their Applications” from August 24 
September 4. The program is esp : 
designed for those unfamiliar with digi 
computers who must determine how 

puting systems can be applied to their pre 
lems and the advantages that might ant 
No previous training or experience beyond 
bachelor’s degree in business, science, + 


engineering will be required. 

The special program presenting a form 
ized theory for the analysis and synthesis | 
“Feedback Control Systems” will be give 
from June 22 to July 3. The first week : 
the MIT course will be devoted to a revie 
of the theory of measurement and feedbac 
control. The second week will deal wit 
advanced subjects, such as contactors, pul: 
control mechanisms, data sampling, di 
tributed parameter systems, pneumatic an 
thermal systems, random signals and load 
and nonlinear systems. : 

The advanced course in fluid power cot 
trols will be given from July 6 to 17 and 
designed especially for engineers who: 
work is in some phase of the fluid power cor 
trols field. Highlights of the program wi 
include discussions of the fundamentals | 
fluid flow, new concepts of flow valve pe 
formance and design, and the generation an 
utilization of compressible and incompre 
sible fluid power. Analytical and simulatic 
techniques for studying the dynamics | 
valve-controlled systems will be discusses 
and there will be appropriate laborator 
demonstrations. Enrollment will be limite 
to those whose industrial and education. 
experience will enable them to contribute 1 
and benefit from the program. 

Further information and _  applicatic 
blanks for any of these summer progran 
may be obtained from the Director of tl 
Summer Session, Room 3-107, Massachi 
setts Institute of Technology, Cambridge 3: 
Mass. 


Unique Measuring System 
Predetermines Picture Quality 


Unprecedented mathematical accurac 
in predetermining the quality of imag 
any given television or photographic syste: 
will produce was reported recently as th 
result of progress on a unique measurir 
system which permits for the first time tl 
scientific grading of picture-producing i 
struments, 

The progress was outlined in a technic 
paper by Otto H. Schade,.~RCA Tul 
Department engineer. 

Eighteen months ago, Mr. Schade di 
closed his system of universal ratings whic 
can be applied to measure with scientif 
objectivity the quality of all image-produ 
ing instruments—camera and _ projectic 
lenses, television camera and picture tube 
and positive and negative motion-pictu 
film. He now has outlined the use of tl 
system to translate optical properties 
images into electrical terms. 

The new application is based on tl 
establishment of electro-optical equivalen 
to permit accurate expression of optic 
characteristics in mathematical languag 
he explained. For example, many signi 
cant properties of an image depend upc 
the characteristics of its “star” ima 
(image of a point source of light). T 
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electro-optical equivalents shows the 
image of an optical “circuit” to be the 
terpart of the impulse response of an 
ric circuit. Accordingly, the mathe- 
cal relations between electric impulse 
mses, frequency characteristics, and edge 
jitions can be applied to compute coun- 
rt properties of optical star images. 

u€ importance of the electro-optical 
valents to the television and motion 
ire industry, Mr. Schade said, is that 
can be applied to grade accurately the 
ity of the elements of any image-pro- 
ng system. The gradings, in turn, 
= it possible to predetermine mathe- 
cally the quality of the picture which 
ystem is capable of producing. 
mversely, knowing the picture-quality 
ired, equipment designers can apply 
electro-optical equivalents to determine 
sharacteristics required by each element 
ay image-producing system to produce 
‘quality, he said. 

9 illustrate, Mr. Schade pointed out 
the measuring system has been applied 
etermine the requirements of a theater 
ision system capable of moving-picture 
ity. Having measured the quality of 
jard motion pictures, it was possible 
pecify the characteristics of television 
sara tube, optical system, projection 
cope, and other elements required for 
a theater television system. 

lis scientific approach points the way to 
num equipment design, he declared. 
ttofore, the picture quality of television 
photographic systems has been deter- 
id visually. The ratings system will 
le the motion picture industry, film 
essors, lens makers, and television tube 
ufacturers to determine quickly and 
rately with electronic instruments the 
acteristics of basic elements of television 
photographic systems and to apply the 
urements against mathematical opti- 
1S. 


iners Simulate Lighthouses 
Increase Safety in the Air 


lying lighthouses” are being adopted by 
nercial air lines in the United States as 
atest move in their constant effort to 
ase aerial safety. 

ese lighthouses-in-the-sky are the air- 
3 themselves, many of which henceforth 
carry a high-intensity rotating beacon 
ited high atop the vertical fin of the tail 
ably. Greater safety in the air is the 
sted result. 

zht source for the beacon is a 41/,-inch- 
eter lamp of the sealed-beam type, de- 
ed especially for this purpose by the 
ral Electric Company. Company 
ssmen said the new lamp will indicate an 
ane’s presence at greater distances, both 
and night, than do present standard 
is 

¢ lamp, which produces a light beam of 
(0 candlepower, nearly 50 per cent 
er than that of an automobile head- 
, was developed for United Air Lines 
the Civil Aeronautics Administration. 
ast two air lines now are equipping their 
, and others are expected to adopt this 
safety device. 

e light source, mounted in a fixture 
h rotates the beam horizontally, is vis- 
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Quicker and easier identification of air- 
liners is provided by a new rotating beacon 
light, mounted atop the tail assembly. A 
powerful new sealed-beam lamp de- 
veloped for the unit by General Electric 
produces a beam 50 per cent more power- 
ful than that of an automobile headlamp. 
Inspecting the light are two engineers of 
the United Air Lines, which developed the 
marker 


ible from all points of the compass. A 
colored glass dome fitted over the lamp and 
rotating mechanism produces a deep-red 
beam. The fixture itself was developed by 
United Air Lines. 

The new beacon light is seen as greatly 
reducing the danger of 2-airplane collisions 
during darkness or other poor-visibility con- 
ditions, and making the visibility and identi- 
fication of airplanes easier in normal daylight 
seeing situations. 


Colloidal Graphite Used 
in Atomic Battery 


An “atomic battery,” a new product of 
our age, has been developed. This device, 
possessing far-reaching potentialities, is al- 


Philip E. Ohmart, 
inventor of the atomic 
battery, with a cell 
used for the detection 
of beta _ particles. 
Aquadag is used as 
an electrode in the 
cell because it is more 
electrically positive 
than gold, which was 
previously tried 
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ready perfected to a point where it delivers 
a small current almost indefinitely. “Aqua- 
dag,’ a dispersion of colloidal graphite in 
water, is used to form an anodic coating on 
the positive electrode in the battery cell. 

Primarily a metrological tool at this stage 
of its development, the atomic battery plays 
an important part in the manufacture of 
new instruments for precise measurement of 
radioactivity. It also can be used to measure 
liquid levels, liquid interfaces, specific 
gravity, temperature, and pressure (or 
vacuum). Further possibilities, much differ- 
ent, exist for such functions as measurements 
of corrosion rates and analyses of alloys and 
of gases. 

Philip E. Ohmart, president and director 
of research of the Ohmart Corporation, 
Cincinnati, Ohio, is the inventor of the 
battery. It was he who evolved a method 
of utilizing radioactivity in the generation of 
electric energy. His theory, which makes 
use of a gas as an electrolyte after ionizing 
it by exposure to nuclear radiation, was 
developed during his work as leader of a 
research group. 

It has been found that a cell with electrodes 
of lead and gold—far apart on the electro- 
motive series—delivered a small current 
when the air surrounding them was exposed 
to radiation from as little as 25 millicuries of 
radium. When the pole connections were 
reversed, the current likewise reversed its 
direction. ‘This showed that the electric 
current being generated in the cell, with a 
gaseous electrolyte, was a result of radio- 
activity. To check this theory, an airtight 
cell was built. As this cell was evacuated, 
the current dropped steadily. Upon further 
evacuation, the current fell to zero. (And 
when a high degree of vacuum was estab- 
lished, a negative current resulted.) 

After the initial work with lead and gold 
as electrodes, Aquadag was found to be 
more suitable. as the. positive electrode; 
because graphite is beyond gold on the 
electromotive series. Other forms of carbon 
were tested but the highest positive potential 
for this type of electrode is produced by the 
colloidal graphite. It is also the most 
stable. Thus, Aquadag made possible the 
improved Ohmart cell now in use. This 
product is also employed for treating sur- 
faces of Ohmart’s instruments to eliminate 
contact-potential current or other stray 
electricity. 

An atomic battery has been built which 
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will deliver enough current to run a very 
small electric motor. Mr. Ohmart does not 
claim his invention to be a feasible source 
of power for mankind, but the Ohmart cell 
does make possible a battery for use where 
only a trace of current is needed. 


ECPD Announces Pamphlet 
on Careers in Engineering 


Engineers’ Council for Professional De- 
velopment (ECPD) has prepared a pamphlet 
entitled ‘“Engineering—A Creative Pro- 
fession,” to aid in encouraging young people 
to choose engineering as a career. 

The pamphlet discusses the meaning of 
engineering and the different phases it may 
take. It also tells what the prospective 
engineer should study in high school and 
how he is trained in the engineering colleges. 
The various branches of engineering are 
described in detail and the opportunities 
and fields of work are pointed out. 

The pamphlet is available from ECPD, 
29 West 39th Street, New York, N. Y., price 
25¢ per copy; 20¢ per copy in quantities 
of 50 or more. 


Group Asks Charter to Spur 
Use of Atom in Industry 


A group of leading businessmen, engineers, 
scientists, and educators interested in the 
development of industrial uses for atomic 
energy has reported filing papers of in- 
corporation with the Secretary of State, 
Albany, N. Y. 

The group, to be known as Atomic In- 
dustrial Forum, Inc., will not be a lobbying 
group, according to W. L. Cisler (F ’47), 
spokesman for the group. 

Outlined objectives of the forum, said Mr. 
Cisler, will be 


1. ‘To foster and encourage development 
and utilization of atomic energy in accord- 
ance with the best traditions of American 
democracy and free competitive enterprise. 


2. To provide a forum in which indi- 
viduals and organizations may consult and 
co-operate in solving problems relating to 
atomic energy and which concern the nation, 
industry, or the general public. 


3. To promote dissemination, consistent 
with national security, of knowledge and 
understanding relating to development of 
atomic energy. 


4. To foster and encourage research and 
development relating to atomic energy. 


There will be two classes of membership 
with the entire operation financed by dues. 
Regular members will be those who are 
lawfully entitled to access to restricted data 
as defined in the Atomic Energy Act of 1946. 
This group will have sole voting privileges 
and membership on the board of directors 
will be limited to them. 

Special memberships will be open to 
individuals, corporations, associations, part- 
nerships, and trusts which are interested in 
development of atomic energy. 

The forum will maintain present head- 
quarters in the Engineering Societies Build- 
ing, 29 West 39th Street, New York, N. Y. 
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Study Indicates Computers 
Impractical for Meter Reading 


Results of a study applying computing 
machines to watt-hour meter reading and 
billing are described by J. R. Macintyre 
and W. C. Israel in a paper on ‘‘Watt-Hour 
Meter Reading and Billing” presented at 
the AIEE Winter General Meeting in 
January 1953. 

Although results at the present time seemed 
to show that telemetering and computing 
systems were impractical in this field, it was 
hoped that others would give thought to the 
problem and perhaps arrive at a solution. 

The study showed that it is not economi- 
cally feasible to apply a telemetering system 
to the meter reading problem, using any 
existing schemes. Meter telemetering could 
be made economically feasible only by the 
invention of new telemetering methods; 
possibly in conjunction with new metering 
means adapted to telemetering. At present, 
the authors did not know of any promising 
possibilities in that field. 

An economic study of a portable bill com- 
puter also was undertaken. The bill com- 
puter was visualized as a portable device 
designed to work with punched tabulating 
card equipment as used in many systems of 
utility accounting. It would be carried by 
the meter reader, and would record the 
meter reading on suitable punched cards, 
calculate usage charges, and print a bill. It 
was estimated that savings in billing and 
accounting would be obtained, although an 
increase in cost of meter reading time would 
be expected. 

A survey using the portable bill computer 
showed an increase in cost of meter reading 
and billing, so further work in this field is 
not anticipated. 


NEW BOOKS ececee 


The following new books are among those recently 
received at the Engineering Societies Library. Un- 
less otherwise specified, books listed have been pre- 
sented by the publishers. The Institute assumes no 
responsibility for statements made in the following 
summaries, information for which is taken from the 
prefaces of the books in question, 


BERECHNUNG MAGNETISCHER FELDER. 
(Technische Elektrodynamik, Volume 1.) By Franz 
Ollendorff. Springer-Verlag, Vienna, 1952. 432 
pages, 9°/4 by 68/4 inches, bound. $15.70. This book 
on the calculation of magnetic fields, first of a proposed 
series of six volumes on “Technical Electrodynamics,” 
is intended both for the designer in the electrical in- 
dustry and the engineer in the plant laboratory. Deal- 
ing chiefly with the mathematical analysis of fields 
the book also considers graphical methods. Important 
topics covered include the following; field calculations 
of synchronous and asynchronous machines; leakage 
theory of autotransformers; determination of the 
pulling forces of split-pole systems, gripping plates, 
and magnetic separators; and qualitative descriptions 
of certain measuring devices, 


CHEMICAL PROCESSING OF WOOD. By Alfred 
J. Stamm and Elwin E. Harris. Chemical Publishing 
Company, Inc., 212 Fifth Avenue, New York, N.Y.; 
1953. 595 pages, 83/4 by 53/4 inches, bound, $12, 
A comprehensive presentation of information on the 
chemical utilization of woods, especially of wood 
residues and inferior species of wood, to produce modi- 
fied wood products, pulp products and various derived 
chemicals. Both conventional and new methods are 
included with emphasis on the more recently developed 
processes. As introduction to the specialized sections, 
the first few chapters are devoted to the basic physical 
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and chemical properties of wood. The book cc 

a critical survey of the extensive literature on the 

and presents both the favorable and unfavorable f 

of each process together with the economic limit 


DESCRIPTION OF A MAGNETIC DRUM 
CULATOR. (Annals of the Computation La 
Volume XXV.) By the staff of the Comp 
Laboratory. Harvard University Press, Camt 
Mass., 1952. 318 pages, 108/4 by 8 inches, bo 
This volume describes the design and construction 
Mark III Calculator, an electronic digital cale 
employing rotating magnetic drums for the stor 
numerical and instructional information. It | 
the subroutines for the computation of the elem 
functions, provides a manual of operation, and 
the detailed coding for the solution of four illust 
problems. The necessary information is given f 
maintenance and improvement of the machine a 
as for its use in the solution of problems. 


ELECTRIC CONTROL SYSTEMS. By Ri 
W. Jones. John Wiley and Sons, Inc., 440 F 
Avenue, New York 16, N. Y., third edition, 1953. 
pages, 91/4 by 6 inches, bound. $7.75. The pr 
concern of this book is with control systems for | 
drives, with emphasis on the utilization of e 
power. Aspects of control in generation and 
mission are not considered. The author concen 
on basic types, emphasizing the functional aspe 
control, rather than attempting a complete treatm 
all control elements and systems. Most of the ¢ 
sion is devoted to systems having no feedback, bi 
essential features of feedback systems are introc 
A list of references accompanies each chapter. 


THE ELECTRICAL MANUFACTURERS, 
1900. By Harold C. Passer. Harvard Unis 
Press, Cambridge, Mass., 1953. 412 pages, 9% 
61/2 inches, bound. $6. This book is a study « 
origins and developments of the electrical manufac: 
industry and of the men, called engineer-entrepre: 
who were responsible for them: Brush, Edison, We 
house, Sprague, Thomson, and so forth. The b 
organized in three parts: arc lighting, incand 
lighting, and electric power within which are consi 
four major analytical problems—entrepreneu 
technical change, competition, and economic gr 
Neither a technical history nor a conventional eco: 
history, the book’s emphasis is on the forces that br 
major changes in the industry and the manner in ° 
technological innovations became effective in bu: 
A summary chapter inchudes suggestions for ] 
policy made on the basis of the study. 


ELECTRODYNAMICS, (Lectures on Theos 
Physics, Volume III.) By Arnold Sommerfeld. 7 
lated by Edward G. Ramberg. Academic Press, 
125 East 23d Street, New York 10, N. Y., 1952. 
pages, 91/4 by 61/4 inches, bound. $6.80. In ] 
the author discusses general fundamentals and the 
principles of Maxwell’s electrodynamics. In P: 
the several classes of phenomena, in static, static 
quasistationary, and rapidly variable fields, are d: 
from Maxwell’s equations. Part III, on the the 
relativity and electron theory, is limited to the s 
theory of relativity and the theory of the indir 
electron. The electrodynamics of moving me« 
developed in Part IV. Waveguides and a num 
other special topics are considered in their proper 
in the treatise, which closes with a considerable s 
of illustrative problems, 


TRANSMISSION TELEPHONIQUE. Theor’ 
Lignes. By R. Croze and L, Simon. Editions Ey 
Paris, France, 1952. 368 pages, 98/4 by 61/4 i 
paper. Ffrs. 2,960. A textbook covering both - 
and practical application. Part I deals with the a1 
of transmission-line characteristics, covering prima: 
secondary parameters, distortions in transmission, } 
lines, and other important topics. Part II provie 
extensive discussion of the problem of crosstalk. 


SYMPOSIUM ON FLAME PHOTOME 
American Society for Testing Materials, 1916. 
Street, Philadelphia 3, Pa. (Special Technical Pu 
tion Number 116) 1952, 120 pages, 9 by 6 i 
paper. $2. The 11 papers included in this 
posium present a brief review of flame photo: 
describe several currently used photometers an 
cedures, discuss certain special problems, and a 
tailed methods for some specific determinations, 

tetraethyl lead in gasoline. References to other m 
accompany most of the papers. | 
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1952 Index. The 1952 Index to Electrical 

Engineering is being distributed with this 
issue as Section 2. It is subdivided into 
subject, author, AITEE and non-AIEE 
_ news, and biographical indexes. 


1952 Engineering Developments. At 
‘the close of each year, the many achieve- 
ments and developments in the field of 

_ electrical engineering during the past 12 
months are considered and _ evaluated. 
In this issue a picture survey reflecting 
some of the year’s significant engineering 

_ developments is presented, and a number 

of the AIEE technical committees review 

_ various outstanding engineering develop- 
ments of 1952 that fall within their par- 
ticular scopes (pages 7-24). 


a 


Winter General Meeting. The largest 
technical program in the history of the 
Institute will be featured at this year’s 
Winter General Meeting in New York, 
N. Y. Some 85 sessions and conferences 
include papers in all of the AIEE’s divisions 

_of technical activities. A full and varied 
‘schedule of inspection trips has been 
planned also. These include the back- 
stage facilities of Radio City Music Hall, 
United Nations General Assembly Hall, 
the Harbor Radar Installation of the Port 
of New York Authority, and the United 
States Naval Supply Depot (pages 75-84). 


Of Current Interest. Among items of 
current interest this month is the report 
of a new continuous coal mining system 
for the handling of coal in outcrop seams 
by remote control. The mining rig for 
this operation is a self-propelled double- 
decked steel structure mounted on four 
hydraulic jacks (pages 94-5). Another 
development is the establishment of a 
calibration service by the National Bureau 
of Standards to determine the permeability 
of magnetic materials (pages 95-6). 
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Effective Technical Lectures. Some hints 
on how to make the presentation of tech- 
nical material more interesting are offered 
particularly for the benefit of those who 
plan to present papers at the Winter 
General Meeting. To be effective, and 
easily grasped by the listener, such material 
should be planned carefully and co- 
ordinated with. simple and _ attractive 
illustrations (pages 84-5). 


Electric Glass Welding. The extension of 
the electric welding process to include glass 
has opened up a vast new field to the 
electrical art. With this process, higher 
temperatures, a faster heating rate, and 


accurate control of the heat are possible 
(pages 31-4). 


Manpower Shortage in Power Educa- 
tion. In light of the many predictions 
concerning the shortage of engineering 
graduates, a subcommittee of the AIEE 
Committee on Education undertook to 
ascertain the ratio of expected power to 
electronics graduates and circulated ques- 
tionnaires to 136 schools. The results of 
this survey are presented and analyzed 
in this article (pages 25-7). 


The Student Branches. The Student 
Branches of the AIEE offer to the student 
engineer an opportunity to broaden his 
professional acquaintanceship with other 
engineers and with the profession itself. 
Numbering but 15 in 1902, there are now 
132 Student Branches constituting the 
Institute’s greatest single source of member- 
ship (pages 28-37). 


New Rectifier Tube. With the advent 
of new applications requiring higher and 
higher current and voltage levels, it has 
been necessary to develop a rectifier tube 
capable of meeting such requirements. 
This article describes such a tube employ- 
ing a thoriated tungsten filament (pages 
51-6). 


Electronic Equipment in Fighter Air- 
craft. Fighter aircraft must be capable 
of the functions which electronic equip- 
ment can provide, but such equipment 
must be of minimum size and weight with 
maximum reliability. Unfortunately, this 
is difficult to achieve with the present 
ununified approach to the situation (pages 
64-7). 


Aircraft Radio Interference Measure- 
ments. Interference pulses such as pro- 
duced by corona and sparking phenomena 
in aircraft electric equipment present a 
serious problem in their measurements. 
While the noise level meter is of great 
assistance in determining the progress 


Bimonthly Publications 


The bimonthly publications, Communica- 
tion and Electronics, Applications and Industry, 
and Power Apparatus and Systems contain 
the formally reviewed and approved 
numbered papers (exclusive of ACO’s) 
presented at General and District Meet- 
ings. The publications are on an annual 
subscription basis. In consideration of 
payment of dues, members may receive 
one of the three publications; additional 
publications are offered to members at an 
annual subscription price of $2.50 each. 
Nonmembers may subscribe on an advance 
annual subscription basis of $5.00 each 
(plus 50 cents for foreign postage payable 
in advance in New York exchange). 
Single copies, when available, are $1.00 
each. Discounts are allowed to libraries, 
publishers, and subscription agencies. 


made in radio noise elimination, the high- 
speed oscillograph is of great value in this 
work (pages 36-40). 


Computing Machines in Aircraft Engi- 
neering. A discussion of the use of these 
machines in aircraft work is followed by 
an evaluation of current machines, ideas 
about present and future needs, and some 
suggestions concerning how they can be 
met (pages 43-8). 


Analogue Computer Studies of Power 
Lines. Such a serious condition as series 
resonance of the line trap and transformer 
or other termination has not usually been 
believed to exist at carrier terminals. 
The analogue computer can efficiently 
check countermeasures to eliminate it 


(pages 58-62). 


Revisions in Transformer Standards. 
Recommended revisions in Standards for 
Temperature Rise Tests on Transformers 
have been approved by both the AIEE 
Standards Committee and the Test Code 
Subcommittee of ASA C57 and are to be 
included in a revised edition of C57.22 
when further revisions under consideration 
are ready (pages 70-4). 


Membership in the American 
Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- 
trical engineers. | Complete in- 


formation as to the membership 


grades, qualifications, and fees 
may be obtained from Mr. H. H. 
Henline, Secretary, 33 West 39th 
Street, New York 18, N. Y. 


ELECTRICAL ENGINEERING. Published monthly by the American Institute of Electrical Engineers; publication office 20th & Northampton Streets, Easton, Pa. Editorial and advertising offices 
500 Fifth Avenue, New York 18, N. Y. Subscription $12 per year plus extra postage charge to all countries to which the second-class postage rate does not apply; single copy $1.50 Entered as 
second-class matter at the Post Office, Easton, Pa., under the Act of Congress of March 3, 1879. Accepted for mailing at special postage rates providedfor in Section 538, P. L&R. Act of 


February 28, 1925. 


January 1953, Vol. 72, No.1. 


Number of copies of this issue 55,400 


ELectTricAL ENGINEERING 


Highlights 


3A 


THIS IS A BACK-CONNECTED | 


SWITCH BUSHING 


This is a Lapp standard cat- 
alog item. In fact, you'll find it on page 91 of Lapp Cat- 
alog No. Seven, listed as Number 14188. It is one of 
the complete series of insulators listed on that page 
which match precisely the Lapp standard line of In- 
door Bus Supports which are shown on pages 83-86 
of the same catalog. By “matching” we mean insulators 
which have corresponding electrical, mechanical and 
physical characteristics. 

We emphasize the point because the two series are 
wholly interrelated—the portions of corresponding 
insulators above the flange match exactly in height and 
diameter— physical strengths are the same—both series 
possess identical electrical characteristics. They may 
be used interchangeably, where other design consid- 
erations determine the choice of indoor bus supports 
or back-connected bushings. 

In specifying Lapp indoor bus supports and back- 
connected bushings, you gain more than the conven- 
ience and efficiency of this interchangeability. You 
have also the benefit of assurance of single responsi- 
bility for all qualities, characteristics and performance 
of the insulators involved. You have not only the extra 
margin of security of Lapp porcelain, but the guarantee 
and responsibility of Lapp for electrical, mechanical 
and physical performance. 

Both Lapp indoor bus supports and Lapp back- 
connected switch bushings are available from your 
switch manufacturers. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 
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=> 20 years and more of easier handling 


Modern switchboards last 20 years or longer. 
During this period, you can expect periodic 
inspections, load changes, certain maintenance, 
and, of course, short circuits and overloads. 

Consider the outstanding advantages to your- 
self of I-T-E horizontal drawout switchgear over 
the life of the equipment in each of the following 
instances: 


When inspections are made 


Truck-mounted circuit breakers can be wheeled 
out of compartments quickly and easily. Safety 
shutters isolate “live” contacts in the compart- 
ment. Connected equipment can then be exam- 
ined carefully without danger to personnel. 


When loads change 


Relay settings are quickly adjusted to compen- 
sate for load changes. On wider load variations, 
current transformers may be changed. Isolation 
of compartments in Metal-Clad construction 


permits these changes without interference with 
the main bus. Circuit breakers may be removed 
from their compartments to assure complete 
safety. Horizontal drawout circuit breakers in 
drawout switchboards make this possible and 
convenient. 


When maintenance is performed 


Each circuit breaker is withdrawn from switch- 
board, checked, and adjusted if necessary. 
Service continuity is assured. While the circuit 
breaker is out of service, a spare can be used to 
replace it. One spare circuit breaker provides 
adequate insurance for many feeder circuits. 


Your local I-T-E sales engineer will be glad to 
show you the specific advantages of Horizontal 
Drawout Switchgear in your own application. 
Or for complete details on I-T-E Metal-Clad 
Switchgear, send for Bulletin 7004-B, Dept. 
— , I-T-E Circuit Breaker Co., 19th & Hamil- 
ton Sts., Philadelphia 30, Pa. 


METAL-CLAD SWITCHGEAR 


I-T-E CIRCUIT BREAKER COMPANY 
19TH AND HAMILTON STREETS © PHILADELPHIA 30, PA. 


Equipment Division « Greensburg, Pa. 
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You'll find simple - 
solutions to oft- 
recurring prob- 
lems of induced 
voltage in 


A “Universo! Generator.” 


Flux Linkages & 
Electromagnetic 
Induction by L. V. Bewley 


If you've ever consumed valuable time over the 
calculation of induced voltage, you'll appreciate 
the enormous help this book can be to you. Here, 
for the first time in book form, the paradoxes of 
electromagnetic induction are fully and clearly 
resolved. You'll see the reasons for common mis- 
interpretations of Faraday’s Law and the elements 
essential to consider in solving induced voltage 
problems. You'll see how a general equation is 
derived for the induced voltage in a circuit of any 
shape, moving and changing its configuration in 
any arbitrary fashion in a variable field of any 
distribution; and you'll have general criteria for 
determining the way in which voltages are in- 
duced. Finally, specific examples show you how, 
by using these criteria, you can obtain simple, 
straightforward solutions to many of your “‘sticki- 
est” problems $3.50 


e 
Just published 


D-C Machines for 
Control Systems 


Tustin. A complete picture of these valuable de- 
vices, given in practical engineering terms:—the 
principles common to the many different types; 
comparative characteristics of each; salient points 
to consider in their selection and use for particular 
control problems. $10.00 


Vlew low prices 


Transmission Lines 
& Filter Networks 


Karakash. A very thorough, up-to-date treatment 
of theory basic to modern communication engi- 
neering, including use of transmission lines as 
circuit elements at high frequencies and a detailed 
study of the different kinds of filters. ‘“‘An out- 
standing job.”"—A. V. Eastman. ‘Presented very 
clearly and in very excellent mathematical form.” 
—G. S. Timoshenko. formerly $6.00; NOW $3.75 


A-C Machinery 


Bewley, Shows how the analyses of the various 
types of electrical machinery can be simplified and 
at the same time made more thorough and accu- 
rate through the use of modern developments in 
theory. formerly $5.25; NOW $3.50 


We'll be nee to send you any of 
these hooks on 10-day free trial, 
Just write to Dept. TE 


The Macmillan Co.,60 Fifth Ave.,N.Y.II 
SES SS 8 TE! 
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INDUSTRIAL NOTES .... 


General Electric Notes. C. D. Bradrick 


thas been appointed manager of manu- 


facturing of the General Electric Com- 
pany’s Heat Pump Department, Bloom- 
field, N. J. Mr. Bradrick was formerly 
manager of industrial engineering for the 
manufacturing department of the General 
Electric Air Conditioning Division. 

Dr. B. L. Vosburgh has been named 
manager of health services for the General 
Electric Company. Dr. Vosburgh, who 
is a leading authority in industrial medicine 
and long head of medical services at the 
Schenectady plant, will be functionally 
responsible for health and hygiene pro- 
grams for about 215,000 employees in 
125 plants. 


Westinghouse Appointments. T. J. 
Newcomb has been appointed manager of 
the Television-Radio Division of the 
Westinghouse Electric Corporation with 
headquarters at Sunbury, Pa. Mr. New- 
comb, who was formerly sales manager of 
the Westinghouse Appliance Division, 
Mansfield, Ohio, succeeds F. M. Sloan, 
who was named manager of operations for 
the Television-Radio Division. Mr. Sloan 
will be responsible for all the defense 
business of the Division and for the engi- 
neering and manufacturing of both defense 
and consumer products for the Division. 
R. J. McCusker has been named assistant 
sales manager of the Television-Radio 
Division. 


Du Mont Promotions. Promotion of 
three members of the Instrument Division, 
Alien B. Du Mont Laboratories, Inc., 
Clifton, N. J., has been announced. H. B. 
Steinhauser, formerly a senior engineer, 
has been named manufacturing engineer. 
L. E. Florant, formerly an intermediate 
engineer, has been named head of the 
Engineering Services Section. A. W. 
Russell, formerly a senior engineer, has 
been appointed head of the Electrical 
Design Section. 

R. W. Schmidt has been promoted to 
manager, Equipment Engineering and 
Maintenance, Cathode-Ray Tube Divi- 
sion. He was formerly assistant manu- 
facturing manager. 


Stromberg-Carlson News. Appointment 
of Schueler-Dollar Wholesale Distributors, 
Fort Wayne, Ind., as Stromberg-Carlson 
distributors has been announced by that 
company’s Television-Radio Division. 

E. G, Flood has been named field engi- 
neer for the Sound Equipment Division, 
and will cover the larger part of New 
York State and parts of Pennsylvania, 
Vermont, and Massachusetts, 


Stackpole Appointments. Dr. E. I, 
Shobert has been appointed manager of 
carbon research and engineering for the 
Stackpole Carbon Company, St. Marys, 
Pa., and Henry M. Dressel will serve as 
director of research and engineering for 
the firm’s electronic components division. 

Other Stackpole appointments include: 
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L. D. Andrews, director of research and 
engineering on magnetic materials; E. 
F. Kiefer, director of research and engi- 
neering on carbon products; and F. X. 
Sorg, director of research and engineering 
on fixed resistors. 


Simmonds Starts Construction of New 
Plant in Vermont. ~ Simmonds Aero- 
cessories, Inc., has announced that con- 


struction has started on a new plant in 


Vergennes, Vt. The new facilities will 
be used primarily for housing additional 
machine tools and is the first of a con- 
templated section building which will 
include the engineering and administrative 
activities of the Simmonds Vergennes 
manufacturing operations. 


Arthur D. Little Forms International 
Division. Arthur D. Little, Inc., Cam- 
bridge, Mass., has announced the estab- 
lishment of an International Division to 
meet the demand for its services in inter- 
national areas. The new Division is 
headed by A. G. Haldane. This Division 
will serve to co-ordinate assignments so 
that clients abroad can draw upon the 
services of the company’s entire staff. 


New Location. Hytron Radio and Elec- 
tronics Company has announced a new 
location for its eastern sales office at 32 
Green Street, Newark 2, N. J. 


Change in Company Title. Lewis and 
Kaufman, Ltd., becomes the new title of 
Lewis and Kaufman, Inc., electron tube 
manufacturers of Los Gatos, Calif. The 
change is concurrent with the absorption 
of personnel and facilities of the Saticoy, 
Calif., plant of Pacific Electronics. Lewis 
and Kaufman top management remains 
as before. 


Syntron Store. The Syntron St. Louis 
Sales Company has announced the open- 
ing of a new store at 4431 Manchester 
Avenue, St. Louis, Mo. 


Sales Office Move. Removal of the 
Newark, N. J., sales office of the Reliance 
Electric and Engineering Company from 
its present location at 1060 Broad Street 
into new quarters at 535 High Street in 
Newark has been announced. The tele- 
phone number remains unchanged. 


Wight Appointed Philco Public Relations 
Director. William Wight has been ap- 
pointed director of public relations of 
Philco Corporation, Philadelphia, Pa. 
Mr. Wight was formerly Washington 
vice-president of Carl Byoir and Associates. 


Speakman Appointed Manager of Fair- 
child Guided Missiles Division. Edwin 
A. Speakman has been appointed general 
manager of the Fairchild Guided Missiles 


(Continued on page 20A) 
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from qualitative indicators 
to precision measuring devices ... 


with the /JO[A/ 


U MONT 


Compare the first of the new Du Mont line of high-precision 
cathode-ray tubes, the Types 5ADP- and 3WP- with similar cathode-ray 
tubes, previously available. Notice the improved resolution without 

loss in brightness, the greatly tightened tolerances on all critical 
specifications, the greatly increased sensitivity, and the characteristics 
now specified that have never before been published: 


Tie ee ee 
90° + 


5ADP- Flat face, high-sensitivity 5-inch 
cathode-ray tube for medium and low ac- 
celerating potentials, 


Grid Cutoff per Kv of Eb2 | 30V=50% 30V+25% | 33V+50% 40V = 25% 


Deflection Factor 

DCV/in/KV of Eb2 
D1D2 
D3D4 


3wP- The 3-inch version of the Type 
5SADP- with flat face and high sensitivity. 


80V + 20% 
70V = 20% 


46V + 10% 
32V + 10% 


30V = 10% 
23V + 10% 


46V = 15% 
39V = 15% 


PI Light Output 


Modulation* 
Deflection Non-Linearity 


Pattern Distortion? 
Square size A 
Square size B 


5XP-A High-voltage tight-tolerance cath 
ode-ray tube unilaterally interchangeable 
with the Type 5XP.. 


2.050” 


3.075” 
1.950” 


2.925” 


Minimum Useful Scan 


D1D2 =2%4" “+ 2” from +19” + 11%” from 
from center center from center center 

D3D4 +24" + 2” from +134” +146” from 
from center center from center center 


* Available in 


Production Quantities 
write for prices 


facePate [cured | Fat | Cured [Fat 


1The amount of grid voltage required to drive the tube from cutoff to specified light output. 
2With a raster Sattcen adjusted so that wider points just touch Square A, no point will lie within 
Square B. 


ALLEN B. DU MONT LABORATORIES, INC. 
1500 Main Ave., Clifton, N. J. 
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"My brushes are giving me 
trouble, doc—how about 
giving me the Stackpole 
treatment?” 


Small Motor 
Brush Clinic 


...for longer life, 
greater efficiency 


No doubt, you’re getting pretty good brush life and per- 
formance on small motor applications these days. But, chances 
are still mighty good that they can be materially improved—at no 
premium cost. 

Recently, for instance, Stackpole brush developments 
brought about worthwhile improvement on such widely 
diverse equipment as toy trains, a coal drill, a d-c gas pump 
motor and an ac-dc inverter. 

These jobs were handled the way Stackpole likes to handle 
them: by getting the actual motorized equipment into our labora- 
tories for “clinical” test. Here, Stackpole engineers combine 
the greatest wealth of small motor brush “know how” in the 
business with carefully planned experimentation. They recog- 
nize that each brush application differs from others in essential 
respects. These peculiarities are taken into full 
account in developing grades exactly suited for the 
equipment in question. And, more often than not, 
they come up with a brush recommendation that is 
an improvement over what has been used in the past. 


NOTE: Stackpole brushes are sold only to 
manufacturers of original equipment. 


’ Write on company stationery for the 
44-page Stackpole BRUSH USERS’ GUIDE, 
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Division, Wyandanch, N. Y. Mr. Speak- 
man has been vice-chairman of the Re- 
search and Development Board, Depart- 
ment of Defense, for the past 2 years. 


Walter Morris Joins Tempel. Walter J. 
Morris, recently superintendent of silicon 
products of the Warren, Ohio, mill of the | 
Republic Steel Corporation, has become 
associated with Tempel Manufacturing 
Company, Chicago, Ill. Mr. Morris will | 
devote himself exclusively to the proposed — 
development and research program of the - 
company which will consist of the improve-— 
ment of the electrical characteristics of 
silicon steel, powdered metal, and iron 
flakes in this country and abroad. 


Sales Representative. Appointment of 
Fletcher Sales Company, Louisville, Ky., 
as representative in the Louisville area 
has been announced by the Pacific Boiler 
Division, United States Radiator Cor-— 
poration. Fletcher Sales Company will 
represent the entire line of Pacific Steel 
Boilers in both commercial and residential 
S1Ze€s. 


McMillen Joins National Science Founda- 
tion Physics Staff. Dr. James H. Mc- 
Millen has joined the staff of the National 
Science Foundation as a member of the 
physics staff of the Division of Mathe- 
matical, Physical, and Engineering 
Sciences. He comes to the Foundation 
from the Naval Ordnance Laboratory, 
where he was chief of the Hyperballistics 
Division. 


Kemper Appointed General Manager of 
Watson-Stillman Fittings Division. Jack- 
son Kemper has been appointed general 
manager, Watson-Stillman Fittings Divi- 
sion, H. K. Porter Company, Inc., Roselle, 
N. J. Mr. Kemper will be responsible 
for all operating and sales activities of the 
division, formerly known as the Watson- 
Stillman Distributor! Products Division of 
which he was sales head. 


Henry Hill Joins Gunnison Homes. 
Gunnison Homes, Inc., United States 
Steel Corporation’s housing subsidiary, 
has announced that Henry Hill, one of the 
nation’s noted architects of homes, has 
joined the company as a consultant. 


NEW PRODUCTS ee 


TV Signal Range Calculator. This Cal- 
culator shows the approximate Grade 
“A,? Grade “B,” and Principal City 
coverage for all very-high-frequency and 
ultrahigh-frequency television channels. 
Coverage radius is read directly, and with 
one rule setting, for stations operating with 
effective radiated powers from 10 to 1,000 
kw, and for antenna heights up to 3,000 
feet. This slide-rule-type calculator helps 
determine signal coverage due to change 
In transmitter output power, change in 
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How Armco DIEMAX coils 
Can Save Vou money 


Customers report more than twice the average die life with 
Armco D1-Max, compared with standard hot-rolled electrical steel. 
This alone means substantial savings for them—and it can 


Re-winding coils after slitting to specifi- 
ae f : yeeros lee cations. Armco works to close tolerances 
€ savings for you too. 1S 18 why: on widths, maintains clean slit edge. 


Di1-Max Quality meets the latest standards of flatness, ductility 
and finish in hot-rolled electrical steels. 


Coils for Continuous Operation 


Armco D1-Max Quality coils are made of sheets joined 

by smooth, ductile butt welds that are within thickness tolerances. 

Welded areas have the same electrical and mechanical 

properties as the sheets from which the coil is ARM (() 


made. Besides prolonging die life, Di-Max coils permit 


continuous press operation, eliminate end-of-sheet scrap losses. 
Adequate Insulation \ | Ii I! L ( lj tt P (j RAT | () \ 


Di-Max Quality electrical steels have adequate insulation 
for many applications. Where extra interlamination resistance is 
required, the steel is supplied with Armco No. 4 Insulation. 


3322 Curtis Street, Middletown, Ohio 
Plants and sales offices from coast to coast 
Export: The Armco International Corporation 
Grades in DI-MAX 


Di-Max Quality is available in coils and 


cut lengths in any of the following hot-rolled grades: 


1 
Armco TRAN-Cor 72, 82, 101 and Electric. NV i 


The booklet, “Armco Hot-Rolled Electrical Steels” contains 
complete data on these steels. Write for a copy. 
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keep the floating 
voltage constant with PECO 


Automatic Ba 


The PECO Battery Chargers accurately 
float the control battery of any power 
station or substation which has a rea- 
sonably constant switchboard load; fur- 
nishes power to the load and maintains 
a fully charged battery, ready for any 
emergency. 


To provide extreme accuracy of elec- 
tronic control and the exceptional reli- 
ability demanded by this type of serv- 
ice, Power Equipment engineers de- 
signed this PEC-626 Automatic Battery 
Charger by starting with the rugged 
components of a manual charger, then 
added a magnetic system for coarse 
voltage control and a simplified elec- 
tronic system for fine voltage control. 

As an illustration of the accuracy of 
the PECO charger, this example can be 


POWER EQUIPMENT 


24A 
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ttery Chargers 


used: the DC output is sufficient to main- 
tain 60 lead acid battery cells at 129 
volts; it will also furnish power to 
switchboard loads within the rating of 
the charger, and at all times the output 
voltage is automatically regulated to 
within -& 0.5 percent, for AC line volt- 
age fluctuations of = 5 volts on a 230 
volt circuit. 


Exceptional reliability is shown by 
the fact that if the electronic control 
section should be disconnected, the 
magnetic control section will still auto- 
matically hold the output voltage to 
within + 3 percent of nominal voltage. 


Write for complete 
specifications 
today. 


55 ANTOINET STREET DETROIT 2, MICHIGAN 
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antenna height, and change in chann : 
frequency. Further information is avai 
able from Pioneer Electronic Supply 
Company, 2115 Prospect Avenue, Cleve- 
land 15, Ohio. y 


Metal-Sealing Plastic. A mew plastic 
material has been developed that with- 
stands continuous temperatures of 200 
degrees centigrade and also possesses a 
high dielectric strength. It is particularly 
advantageous where hermetic sealing and 
gas sealing under pressure is needed for 
perfect functioning of electrical com- 
ponents. This new material, known as 
Melkorite, was developed by Melkor Re- 
search Laboratories, Inc., 11733 Detroit 
Avenue, Cleveland 7, Ohio, where addi- 
tional information may be obtained. 


Ion-Exchange Reactor. The  Enley 
“PUP” Reactor is a liquid conditioning 
machine, servicing the entire field of ion- 
exchange, plus the removal of solid and 
gaseous media. It is the basic unit of a 
modular system, creating flexibility of 
design and production. It also provides, 
for the first time, a low-cost water de- 
mineralizer which may be regenerated by 
the user. Further information can be had 
by writing “PUP” Reactor Division, 
Enley Products, Inc., 254 Pearl Street, 
New York, N. Y. 


Electronic Variable Speed Drive. The 
Arrow-Hart and Hegeman Electric Com- 
pany has announced a development in 
motor control equipment, the Electronic 
Variable Speed Drive for fractional- 
horsepower motors. This is a low-cost 
packaged drive consisting of an electronic, 
adjustable-speed control unit driving a 
series motor. It provides a wide, stepless 
range of speed control with good speed 
regulation under varying loads. With 
the optional Dual Range feature, speeds 
from 100 to 3,500 rpm are available. The 
motor can be started, stopped, or dy- 
namically braked and can be accelerated 
rapidly to preset speeds. The series motor 
makes use of both the a-c and d-c output 
from a single thyratron tube, and it is 
claimed that this results in much higher 
speeds at medium torque, much higher 
starting torque at slow speeds, longer tube 
life, and lower tube replacement costs. 
Further information may be obtained by 
writing to the Motor Control Division, 
The Arrow-Hart and Hegeman Electric 
Company, 103 Hawthorn Street, Hart- 
ford 6, Conn. 


Conveyor Belt Weighing System. De- 
velopment of a new conveyor-belt weighing 
system capable of electronically adding, 
subtracting, and recording the tons per 
hour of material delivered to one or more 
points was announced by the ‘Trans- 
Weigh Company, Wayne, Pa., and the 
Industrial Division of Minneapolis-Honey- 
well Regulator Company, Philadelphia, 
Pa. The system continuously weighs 
material being delivered and_ provides 
running measurements of tonnage as well 


(Continued on page 26A) 


JANUARY 1953 


THESE 
THREE 


ARE 


MU 


for LOW COST, TROUBLE-FREE OPERATION of 
SIGNAL, CONTROL and COMMUNICATION CIRCUITS 


Here’s a list of the top quality benefits you get when you buy Simplex 
Polyethylene-Plastex Signal Cables. For more complete information send for our 
newly-revised Simplex catalog #1010 in care of the address below. 


POLYETHYLENE INSULATION 


® High Dielectric Strength 
@ Low Dielectric Constant 

@ Low Power Factor 

@ High Insulation Resistance 
® Good Physical Properties 

@ Low Water Absorption 


® Resists Oils, Chemicals, Sunlight, 
Aging 


® Low Cracking and Shattering Tem- 
peratures 


® Resists Deformation 
@ Permits Use of a Thin Wall 


Simplee- WIRES & CABLES 


PLASTEX JACKET 


@ Tough yet Flexible 
e Low Cracking Temperature 
e Wide Temperature Range 


@ Resists Abrasion, Oils, Chemicals, 
Flame, Sunlight, Aging 


@® Low Water Absorption and Diffusion 


COMPLETED CABLE 


@ Small in Diameter 

e Light Weight 

e Low Capacitance and Attenuation 
e Electrical and Mechanical Stability 


@ Comes in Three Types Shown Above 
for Duct, Underground and Aerial 
Service 


SIMPLEX WIRE & CABLE CO. 
79 SIDNEY STREET, 
CAMBRIDGE 39, MASS. 
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os heating TP overheating with 
rote cThermal Control. 


This vaporizer cannot burn itself out. A Mighty Mite 
automatically disconnects the circuit when tempera- 
ture reaches danger point. 


ACTUAL SIZE 


Mighty Mite Thermal Controls prevent these 
plastic sealers from becoming foo hof. 


Mighty Mite Thermal Controls are pre-set 
and accurately calibrated at the factory 
for uniform, dependable operation. No 
adjusting or re-setting necessary. Simple 
to install, without modifying product de- 
sign. Available in a variety of terminal 
connections. Write for catalog. 


MECHANICAL INDUSTRIES 
PRODUCTION COMPANY 
217 ASH STREET * AKRON 2, OHIO 
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as the total tonnage delivered over a 
period of time. These measurements 
can be transmitted over considerable 
distance either to a foreman’s office or te 
a central control panel board. Chart 
records are also maintained automatically. 
If one large belt supplies several other 
belts at different places along its length, 
the system can add and subtract to measure 
the quantity supplied to any or all belts. 
In operation the conveyor belt rides over 
a set of three idlers, or-rollers, which form 
a wide-based trough. The force exerted 
on these is measured by a strain gauge 
and the weight of the belt itself and other 
component parts is subtracted electrically. 
The final measurements, weight of the 
material, are fed into an electronic recorder 
which indicates and records the instan- 
taneous flow and integrates the total 
weight passing on the belt. 


Preset Decimal Counting Unit. The 
Berkeley Model 730 Preset Decimal 
Counting Unit is a direct reading elec- 
tronic counter capable of producing output 
information at any selected count. It will 
operate at speeds up to 40,000 counts per 
second and resolve pulse pairs separated 
by as little as 5 microseconds. Each 
counter is a plug-in unit designed for ease 
of replacement and simplification of main- 
tenance problems in high-speed counting 
equipment. The Preset Decimal Counting 
Unit counts from 0 to the preset number 
and produces an output pulse. By employ- 
ing additional circuitry this output pulse 
can be used to reset the unit electronically. 
Presetting is accomplished by depressing 
one of the ten push-button switches 
mounted at the side of the unit. The pre- 
set units may be connected in cascade 
indefinitely to give any range of preset 
counts. Details are available from Berke- 
ley Scientific Division, Beckman Instru- 
ments, Inc., 2200 Wright Avenue, Rich- 
mond, Calif. 


Vinyl Adhesives. A complete line of 
vinyl adhesives is being manufactured by 
Chemical Development Corporation, Dan- 
vers, Mass. Used for bonding  viny! 
plastics to themselves and to wood, metal. 
glass, acrylic plastics, cloth, and other 
substances, these new materials are easy 
to apply and do not require heat, pressure. 
or any special surface preparation. Three 
products are currently available and each 
is suggested for a special set of conditions. 
CD Cement 207 consists of several strong 
solvents and penetrants and was developed 
for bonding vinyl film to itself. CD 
Cement 202 is a bodied or slightly viscous 
adhesive intended primarily for bonding 
vinyl film to itself. It is of particular 
value where fast assembly is essential or 
for use on rough or poorly mated ‘surfaces. 
CD Cement 203 is an adhesive for bonding 
vinyl plastics to metal, glass, paper, leather. 
and many other surfaces. A _ technica 
bulletin is available on request. 


High-Slip Motor. A new totally-enclosec 
fan-cooled high-slip induction motor, de- 
signed for use in acceleration of high inertiz 
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HOW G-E SILICONES OFFER YOU 


IMPORTANT SAVINGS THROUGH 
NEW DESIGN POSSIBILITIES 


Lighter, more compact design! G-E silicones 

(resin SR-98) in Class H insulation made possible a 25% 
saving in critical copper in the redesign (right) of this 
atomic-hydrogen welder. G-E silicone insulation permits 
the welder to operate at higher temperatures—provides 
exceptional resistance to moisture and chemical fumes. 
Use coupon for more data on SR-98! 


THE FOUR BASIC PROPERTIES OF G-E SILICONES 


Inertness to 
metals, rubber, 
many chemicals 


Release 


Unusual 
from surface 


Resistance 
to temperature 


extremes sticking 


characteristics 


G-E SILICONES FIT IN YOUR FUTURE 


Here’s an opportunity to save time, 
money and materials! Take advantage of 
the new design possibilities offered by 
General Electric silicones. For example, 
new Class H insulation made with 

G-E silicones permits drastic reductions 
in the size and weight of aircraft 
autotransformers. G-E silicone rubber 
makes possible longer-lasting jet engine 
seals, diesel gaskets and aircraft ducting. 


WHAT CAN G-E SILICONES 
DO FOR YOU? 

New design possibilities of silicones 
are suggested in an informative booklet 
The Silicone Story. Why not write for 
a copy today? In it you may find the 
key to improving a product or process 
. .. possibly even a clue to 
making an entirely new product! 
Just mail the coupon. 


_— wo =e ow ew ae oy em em ae am am ae om 


General Electric Company 
Section 343-1B 
Waterford, New York 


(] Please send me a free copy of The 
Silicone Story. 
(] Send me product data on SR-98, 


Name = = “ 


Firm = = 


Street 


City. ee Zone == otate 


(In Canada, mail to Canadian General Electric Company, Ltd., Toronto.) 
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HOT STUFF 


Nothing is ever considered so good at Marcus that 
improvement isn’t searched for constantly. Since 
insulation is the heart and backbone of any trans- 
former, Marcus is proud to announce its use of the 
first real advancement in Class B insulated magnet 
wire in 12 years. The combination of Johns-Man- 
ville Quinterra with DuPont Mylar and Dacron not 
only provides exceptional heat resistance but di- 
electric strength as high as 10 times that of the 
present industry standard. Failure at such vulner- 
able points as turn-to-turn and layer-to-layer be- 
comes a virtual impossibility. Moreover, another 
Marcus first, Quinglas, having unusually high phys- 
ical strength, adds extra protection between layers. 


Insulation levels never thought possible or econom- 
ical with dry type transformers are now available 
from Marcus, one of the largest manufacturers in 
the world of dry type transformers exclusively. 
Capacities from 1 to 3000 KVA, up to 15,000 volts. 


Representatives in Principal Cities 


© DISTRIBUTION 
« GENERAL PURPOSE 


« UNIT SUBSTATION 
* PHASE CHANGING 
« ELECTRIC FURNACE 


« RECTIFIER 
© WELDING 


« MOTOR STARTING 


* SPECIAL 


PIONEERS IN THE FIELD OF DRY TYPE TRANSFORMERS yy, 
wr 4 


7) 


TRANSFORMER CO., in 


32-34 MONTGOMERY ST. 
HILLSIDE 5, NEW JERSEY 
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loads, has been announced by the General 
Electric Company’s Small and Medium 
Motor Department. Designated as Type 
KRX, the motor is as much as 30 per cent 
smaller and 40 per cent lighter than con- 
ventional totally-enclosed fan-cooled high- 
slip motors. The space and weight re- 
duction is the result of the motor’s ex- 
tended-bar design which provides efficient 
dissipation of the increased heat normally 
generated by high-slip motors. In the new 
motor, low-resistance rotor bars are ex- 
tended on one end and pass through a 
rotating baffle plate. Beyond the baffle 
plate, the bars are brazed to strips of high- 
resistance metal, shaped to form a radial- 
blade fan. These fan blades provide the 
higher rotor resistance necessary for high- 
slip characteristics. The Type KRX motor 
is available in 30 to 150 horsepower at 
900 and 1,200 rpm, 5-8 and 8-13 per cent 
slip. Voltage ratings are 220, 440, and 
550. 


Weather-Sensing Equipment. Motorola, 
Inc., has announced the development of a 
new weather-sensing unit known as the 
“Snow Detector.” This unit, designed 
primarily for the deicing of microwave 
antennas, has numerous applications. 
Wherever severe icing conditions and snow- 
fall impair the operation of moving parts, 
an electronically controlled heater can 
solve the problem. The unit, only 71/, 
inches in diameter, detects precipitation 
when the ambient temperature drops below 
37 degrees Fahrenheit. An integral heater 
melts the snow and ice. No power is 
consumed either by the detector or by 
heaters at higher temperatures. Fully 
automatic, the detector will turn on heat- 
ing elements whenever icing conditions 
exist. Up to 30 amperes at 117 volts 
alternating current can be switched without 
external relays. The heaters will remain 
on until the icing hazard is past, being 
automatically turned off by the detector. 


RCA Tubes. The Tube Department, 
Radio Corporation of American, has 
announced the development of the follow- 
ing types of tubes. 

The 6BQ7-A is a medium-mu_ twin 
triode of the miniature type designed for 
use as the first radio-frequency amplifier 
tube in very-high-frequency _ television- 
tuners or as a low-noise inter- 
mediate-frequency preamplifier tube in 
ultrahigh-frequency television receivers em- 
ploying a crystal mixer. This tube has 
high transconductance, low input capacti- 
tance, low input loading, and low plate-to- 
cathode capacitance. The transconduct- 
ance value of 6,400 micromhos obtainable 
at a plate current of only 9 milliampere: 
permits high gain and reduced equivalen: 
noise resistance. ‘The low input loading 
minimizes induced grid noise and make: 
practical a high input-circuit gain ever 
in the high-frequency channels. Variatior 
of the gain-control bias voltage produces < 
relatively small change in input loadings 
so that the antenna termination is sub 
stantially constant. The low plate-to 


receiver 
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JETALLIZED END OF 
STEATITE TUBE. 


[DER COM- 
TELY SEALS 
FALLIZED BOB- 
ND PRO: 
VE STEA- 


METALLIZED END OF 
BOBBIN CONNECTS 
RESISTANCE WIRE 


BECO DEKADIAL for accurate resistance, 
capacitance, inductance. Readings to four 
significant figures. 


RANGE SELECTOR: 


seven positions six positions 


Universal BINDING POSTS 
connect to all bridge arms 


CIRCUIT SELECTOR: © 


BECO 
IMPEDANCE 
BRIDGE 


Wide Rauge 
Resistance: 1 milliohm to 11 megohms 
Capacitance: 1 mmf to 1100 mfs. 
Impedance: 1 mh to 1100 henrys 


WITH TERMINAL, 


veepttonal pbeeuracy 


Resistance: 0.1% 
Capacitance: 0.25% 
Inductance: =1.0% 


LOOKING 
INTO THE 


Impervious 


° 


SHOWN 
MODEL 250-C1 
$340 


9”x11"x 11” over-all. Con- 
venient operation from bat- 
tery, or from AC power lines 
with Beco accessory amplifier 


You’re looking into the x 


most effective shermetically- 
sealed precision resistor yet 
developed. And this is only 
one of a complete line of pre- 
cision wirewounds that makes 
Shallcross the leading pro- 
ducer for JAN-R-93, Charac- 
teristic A applications. 


The secret of this leadership 
is the Shallcross patented 
hermetic-sealing process. It is 
your guarantee of unsurpassed 
resistor stability under wide 
temperature variations and 
high humidity—even total salt 
water immersion. No part of 
the resistance wire is exposed 
outside the resistor bobbin 
nor is any part of the terminal 
within the sealed unit. Expan- 
sion or contraction of the ter- 
minal therefore has no effect 
on the resistance wire joint or 
on the effectiveness of the seal. 


DISSIPATION FACTOR 
and "Q" DIAL 


BROWN ELECTRO-MEASUREMENT CORP. 


Write to factory for literature and 
analysis of your needs. 


4635 S. E. HAWTHORNE BLVD. 
PORTLAND 15, OREGON 


A photo record is quicker, more accurate; 
and it may prove to be priceless. 


THE ADVANCED single-lens reflex design of the 35-mm. 

PRAKTICA FX makes it easier for you to get expert 
photomicrographs, oscillographs, extreme close-ups, copy work, 
etc., in black and white or natural color. Use it for: 

Recording lab and field observations, quality control, 
inspections, photographing equipment in field, training 
personnel, etc. Excellent for the home photographer, too. 

From $99.50 to $199.50 (tax incl.). 
The Praktica Co., Inc., 


/For details on all Shallcross 48 W, 29 St. N, Y. 1, N. ¥. 
hermetically-sealed precision 


resistors for JAN and MIL 


39 tested ideas 
Free for you! 


; ' . - 

pplications, write for Bul- : 

etin L-27 with Supplement 1. The Praktica Co., Inc. Dept. E13 . 

SHALLCROSS MFG. CO., 48 West 29th Street, N. Y. 1, N. Y. s 

11 Lincolm Ave., Collingdale, Please send me a copy of “pHoTo- 
GRAPHY IN SCIENCE AND INDUSTRY.” 

Penna. H 

Name.....ccccccceee eovocnvcrcere . a 

a 

a 

POSitiONn vecivie ss seelee ve ACOIONOUOUGOD a 

a 

a 

\ Company. .cocecsccccccccscccccscecs : 

Address.....+ nletsleieiitele ABAGOL SacO0 or H 

CLEVE peli aces Zone... State...... M4 

35-MM. SINGLE-LENS REFLEX CAM ERA PTT TITLE ty 
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Easy-reading K-24 instruments 


Give you switchboards that weren't practical before 


One man at one of these new 
switchboards can handle a com- 
plete control room or industrial 
process. It’s a marvel of efficiency. 


Compactness is what makes these 
boards efficient. If they were too 
long and strung out, they would 
defeat their purpose. 


One important factor in keeping 
these boards compact is the excep- 
tionally good readability of the 
Westinghouse Full-View K-24 
instruments. See how this works: 


These instruments are readable 
from wide angles. They can be 
mounted high on the board—and 
are fully legible from underneath. 
Old-style instruments would be 
mounted lower and strung out 
horizontally, making for long 
unwieldy boards. 


Another factor: the operator can 
read Full-View K-24 instruments 
from much farther away. From one 
place “he covers more ground”. 
Result: a more compact, easy-to- 
handle layout. 


you can BE SURE...1¢ irs 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
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When you need any kind of 
electrical measuring instruments— 
call in Westinghouse. And write 
now for Booklet B-4695, “Getting 
A Full Measure’. Westinghouse 
[Electric Corporation, Box 868, 
Pittsburgh 30, Pa. J-40428 


No shadows, no glare, no parallax 
interfere when you use the Full-View 
K-24 instruments. The climax of 65 
years of intensive study, they are a 
triumph of optical engineering. 


(Continued from page 38A) 


cathode capacitance contributes to st 
bility in radio-frequency grounded-gr 
service. 

The 12V6-GT is a beam pewer tube 
the heater-cathode type intended primari 
for use in the output amplifier of automobi 
radio receivers operating from a 12-ve 
storage battery. The application 
directed electron beam principles in tl 
design of the 72V6-GT makes it capable 
producing relatively high power outpt 
with high power sensitivity. 


Solder Seal Terminals. General Cerami 
and Steatite Corporation has announce 
a line of hermetically-sealed terminals f 
use on metal enclosures for component 
These terminals are extremely resista 
to severe mechanical and thermal sho 
and are unaffected by rough shop handlir 
and prolonged subjection to high solderir 
temperatures. Additional information w: 
be supplied by General Ceramics ar 
Steatite Corporation, Keasbey, N. J. 


Dynamotor. A compact new dynamoto 
Model ES-729, which performs the san 
functions as three conventional dynamotor 
has been announced by Electro Enginee 
ing Products Company, 609 West Lal 
Street, Chicago, Ill. The company asser 
that this new, 4-commutator dynamot 
will operate with equally efficient pe 
formance from 6, 12, or 24 volts pow 
supply. Output is 500 volts at 0.1( 
ampere. The ES-729 dynamotor is i: 
tended for continuous service, with a rate 
temperature rise of 50 degrees centigrad 
The outstanding feature of this unit is 1 
specially designed, dynamically balance 
armature containing four windings. Cor 
plete information may be obtained fro 
the company. 


Precision Air-Meter. Highest accuracy 
the measurement of air velocity, couplk 
with instantaneous, direct readings, a 
now possible with the Precision Air-Mete 
made by the Hastings Instrument Cor 
pany of Hampton, Va. With accuras 
better than 1!/. per cent and respon 
time less than 1 second, the Air-Meter 
designed for all applications requiriz 
exact measurement. It is especially d 
signed for applications such as air pollutic 
studies, smog research, weather static 
applications, and laboratory work requ: 
ing the highest degree of accuracy 
measuring air velocities. Readings a 
unaffected by temperature  variatior 
radiation, or normal fluctuations in atme 
pheric pressure. The power supply is 
normal 110-volt 60-cycle outlet. Furth 
information may be obtained by writiz 
the Hastings Instrument Company, Ham 
ton 10, Va. 


Coaxial Cable Connector.  Teletror 
Laboratories has developed a new mini 
turized radio-frequency coaxial cable co 
nector designed for use at ““X” band fi 
quencies with either RG 55/U or RG 58/ 
coaxial cable. This new radio-frequen 
connector shows a voltage standing wa. 
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ertisers JANUARY 19! 


The Swedes know 
how to make 


conductors .. . 


One of the 


In round figures the saving in costs will 
easons why Feral Cable (Swedish-made ACSR) amount to about 40%. 


s in demand all over the world is its great The Svenska Metallverken Feral Cable plant 


itrength combined with its low weight. Feral is being enlarged in order to make it possible 


Jable is 30% lighter and at the same time to meet the enormous demand for ACSR 


0% stronger than copper cable. These today. At the turn of the year 1952-53 the 


actors also contribute to make the instal- capacity is estimated to equal that of the 


ation of Swedish-made ACSR cheaper. world’s largest manufacturers of ACSR. 


AB SVENSHA METALLVERHEN 


SALES OFFICE: STOCKHOLM 16, SWEDEN 
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specify 


"The new ‘Miller LEXINGTO 
distinct advance in sche 
ing—gives you corre 


ow _brightness—lighting that 


provides it at L. O. C. 


neer g features that make for 
asier, quicker installation, and 
‘materially reduce cost of mainte- 
nance, making it more economical 
- over the years. You get more 


_ Value for your lighting dollars. 


y Write for Lexington and L, 0. ¢. Folder _ 


- Miller has. a complete line of Fluo- 
_ rescent, Mercury and Incandescent 


requirements. NATION-WIDE SERVICE 


neers oe distributors, 
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ighting a 
of high efficiency and extremely 2 


inates eye strain and im- 
physical well being of — 


overall cost)—through engi- _ 


_ luminaires, covering a wide range of — 
industrial and commercial lighting _ 


; available through Miller field Pear a 


Sees betes meee 


for correct 


school lighting 


High lighting 
efficiency — 
extremely low 
brightness 


Extremely strong, 
rigid one-piece 
steel louver 
assembly 


Engineered for 
easy lamping 
and servicing 


Modern design 
—architecturally 
styled for 
interior harmony 


THE miller COMPANY 


SINCE 1844 


meriden, conn. 
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ratio of less than 1.3 over the entire ba 
operating between 8,400-9,600 me; 
cycles. Compression sealed against m« 
ture and atmospheric changes, this c¢ 
nector is manufactured from brass, tefl 
phosphor bronze, and beryllium copp 
Further information is available from | 
manufacturer: Teletronic Laboratori 
Inc., 1835 West Rosecrans Avenue, G 
dena, Calif. 


Lightweight Aircraft Motor. Weighi 
only 203%/, pounds, a new aircraft mo 
which develops 10 horsepower for cc 
tinuous duty is being produced at 1 
Aircraft Division of U. S. Electrical Mot 
Inc. Available with output shaft spec 
of 11,000 or 7,300 rpm, this unit is w 
suited for such applications as cont 
actuators, hoists, bomb bay doors, and 
forth, and is designed to meet Air Fo 
specification 32590. Operating on 4 
cycle 3-phase alternating current, t 
motor offers such features as prepack 
ball bearings, splined take-off shaft, raj 
acceleration, and high torque. For ad 
tional information, write to U. S. Electri 
Motors Inc., Aircraft Division, Termi 
Annex (Box 2058), Los Angeles 54, Cali 


High Speed Trigger. The Walkirt Co 
pany has announced the Type M72 
High Speed Trigger. This is a Schm 
type circuit designed to meet the w: 
need for a fast pulse suitable for driv; 
many types of counting or scaling equ 
ment from a sine wave input. The u 
can be driven also from a square wz 
input, in which case it acts as an amplit 
and will produce pulses of either posit 
or negative polarity. The 150-volt pe 
output has a rise time of 0.2 microsece 
and a fall time of 0.45 microseco: 
measured to 90-per-cent amplitude. I 
further information on this product, ce 
tact Wesley Kirchoff, Chief Engineer, 1 
Walkirt Company, 145 West Hazel Stre 
Inglewood, Calif. 


TRADE LITERATUF 


Glass-Jar Batteries. A 20-page catalo; 
titled, “Gould Stationary Batteries 
Auxiliary Power and Control,” has b 
published to help industrial users se! 
and install the proper glass-jar batte 
in control, alarm, telephone, switchge 
and signalling services. The catalo: 
discusses features, suggested uses, 
proper installation procedures for stati 
ary batteries. Exploded views sk 
battery components and tables pres 
technical data, over-all dimensions, 
weights for each type and capacity: 
battery. It is available without cha 
from Gould-National Batteries, Inc., T1 
ton’ 77 Ne Js 


Sound-Powered Electric Phones. 

Wheeler Insulated Wire Company, I 
sion of The Sperry Corporation, Wa 
bury 20, Conn., has released a bull 
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HRU-PASS CAPACITORS are a new Sprague 
fi development for use in radio interference reduc- 
ion in Communication and radar equipment. 


e Thru-Pass Capacitors not only reduce to a negli- 
gible value the effect of external connection inductance 
© a Capacitor but they also have a minimum length of 
ternal path for radio interference currents. Their per- 
ormance is closer to that of a theoretically ideal capacitor 
han that of any other paper capacitor! 


e Electrically, Thru-Pass Capacitors are three-termi- 
val feed-thru devices which are connected in a circuit 
ma manner similar to a low pass filter; the tab or lead 
erminals are connected in series with the circuit being 
iltered while the case is grounded. 


e The threaded-neck mounting on Type 102P and 
103P Subminiature Thru-Pass Capacitors is designed 
O give a firm metallic contact with the mounting sur- 
ace over a closed path encircling the feed-thru conduc- 
or and to eliminate unwanted contact resistance so 
hat the theoretical effectiveness of these new units is 
ealized in practice. The milled flats on the threads 
ielp ensure vibration-proof mounting since the capac- 
tors cannot rotate if mounted in a flatted opening 
nstead of the usual circular hole. 


® Type 102P and 103P Capacitors are all hermeti- 
ally encased. Glass-to-metal solder-seal terminals are 


TIVE CAPACITORS | 
SUP 


eae Se 


ee ae 
a leat lle 
palelor 


AE. 


employed in order to assure positive protection against 
severe atmospheric conditions. 


e Both types are impregnated with Vitamin Q, 
Sprague’s exclusive inert synthetic impregnant, in or- 
der to provide maximum insulation resistance and 
minimum Capacitance change with temperature. Type 
102P units are processed for —55°C to +85°C opera- 
tion while Type 103P units have their top operating 
temperature extended to +125°C. 

e Engineering Bulletin 215 gives full details and 
standard ratings. Write on your business letterhead 
for your copy to Sprague Electric Co.,321Marshall St., 
North Adams, Massachusetts. 


TYPES 102P AND 103P 5 AMPERE THRU-PASS CAPACITORS 
SHOWING CHOICE OF LEAD OR TAB TERMINALS 


WORLD'S LARGEST CAPACITOR MANUFACTURER 


EXPORT DIVISION: CABLE SPREXDIV, NORTH ADAMS, MASS. 


“THRU-PASS" AND VITAMIN "'Q"' ARE SPRAGUE TRADEMARKS, 
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switchgear 


(drawout or stationary) 


‘“‘Concentrol’”’ motor 
control centers 


panelboards 


feeder & plug-in 
bus duct 


unit substations 


instrument panels 


‘“Weather-Loc’”’ 
enclosures 


theater switchboards 


wireway 


DATA ON INSTALLATION PICTURED 
High voltage sections: Load Break Air In- 
terrupter Switches. 
Transformers: Askarel Immersed, 1500 KVA, 
3-Phase, 12,000-480 V. 
Switchgear: 600 V., Drawout Type Air Cir- 
cuit Breakers. 
Bus Duct: Continental Low Impedance Feeder 
Bus Duct. 


Before you decide on 
any Electrical Distribution 
Equipment, be sure you have 
Continental’s engineered pro- 
posals and delivery schedules! 
Your inquiries will be given 
prompt attention ... and Con- 
tinental's standardized equip- 
ment will get you into action 
eatosit 


Specify Continental . . . with Confidence! 
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@ @ @ the modern, low-cost 
‘‘packaged”’ method of supplying 
power. This Continental installa- 
tion is a 3000 KVA Double Ended 
Unit. With Continental equipment, 
you can coordinate your complete 
electrical distribution system. And, 
Continental craftsmanship gives 


you top performance and appear- 


ance value. 


ELECTRIC EQUIPMENT CO. 


BOX 1055-E, CINCINNATI 1, OHIO 


++. manufacturers of 
one of the most complete lines of 
Electrical Distribution Equipment 


Send for 
literature and standards 


hen writing to advertisers 
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covering sound-powered communicatic 
equipment for industrial and commer 
use. The line includes the Pair Te 
phone System, Multiservice Intercc 
munication System, and a Master T 
phone System, together with detai 
listing of special service equipment 
high level handsets. Installation info 
tion, wiring and dimension diagrams, ai 
description of special instruments also 2 
included. Copies of the bulletin may 
obtained from the company. f 


Ferrite Recording Heads. Increasing uv 
of Ferroxcube nonmetallic ferromagne 
cores for recording heads in various tyf 
of magnetic recorders has resulted fro 
the introduction of a new material, ty 
7-90-1, developed especially for tl 
purpose. This new Ferroxcube materi 
is very homogenous and is more neat 
free from voids and cracks than mix 
commercially available ferrites. Technic 
information on this new material is ava 
able in bulletin FC-5703 upon letterhe: 
request to the Application Engineeri 
Department, Ferroxcube Corporation 
America, 345 Marshall Street, Nor 
Adams, Mass. 


Tungar Bulbs. An 8-page data manu 
on Tungar bulbs (used for rectifying < 
power to d-c power) has been announc 
as available from the General Elect 
Company, Schenectady 5, N. Y. Ds 
ignated GEA-5677, the bulletin contai 
charts and graphs illustrating the charz 
teristics, construction, operation, and a 
plication of Tungar bulbs. 


Radiotelephones and Direction Finde: 
Eight radiotelephone models, two rac 
direction finder models, and various < 
cessory units are described in a ne 
catalogue issued by the Applied Ek 
tronics Company, Inc., 1236M_ Folse 
Street, San Francisco 3, Calif. Besic 
a description of the basic design featui 
of these units, the catalogue includes: 
full tabulation of models showing numk 
and types of channels, frequency rang 
receiver sensitivities, transmitter pow 
outputs, tube complements, power requi: 
ments, dimensions, and weights. 


Electrical Laminations. A complete li 
of electrical laminations and the spec 
oriented steel used in their manufactu 
is described in a catalogue offered 
Thomas and Skinner Steel Produ 
Company. Materials, specifications, < 
plications, test results, and actual s 
drawings of special and standard shay 
are described, along with specificati 
tables and graphs. Copies are availa) 
from Thomas and Skinner Steel Produ 
Company, 1124 East 23d Street, 
dianapolis, Ind. 


Circuit Breakers. A manual explain} 
operating principles of basic circuit bre 
designs and providing engineering data} 
factors of application has just been pt 
lished by the Heinemann Electric Ca 
i 
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FAST, SIMPLE OPERATION OF G-E COIL-TURN COUNTER SPEEDS DETERMINATION OF TURNS IN AIR-CORE ELECTRIC COILS 


RSLS 


Coils tested before assembly boost production 


New G-E Coil-turn Counter accurately determines effective turns 


Production line testing of air-core electric coils is 
quickly and easily done with General Electric’s new 
‘oil-turn counter. 

Coils to be tested are placed over the test rod and 
connected to test clips. Operator depresses foot switch, 
mergizing the reversing relay and thus reversing the 
nagnetizing current in the rods. Dials are adjusted 
vith each reversal until there is no galvanometer 
leflection. Number of turns can then be read directly 
rom the dials. 

Extremely accurate specifications can be met with 
his simple, comparative test. Fast testing allows 


immediate rejection of coils not meeting acceptable 
tolerances early in stage of manufacture, cutting costs 
and boosting production. 

Standard coil-turn counter has rods ;°;” or 14” in 
diameter. Models are available with ranges of 0—11,100 
turns, 0—31,100 turns, or 0—61,100 turns. 

For more information about this or other electric 
testing equipment contact your nearest G-E Appara- 
tus Sales Office or write for Bulletin GEC-819 to 
General Electric Co., Section 687-113, Schenectady 
5, New York. 


You CaIe V4 (pote Cory tilence tn — 


GENERAL @@ ELECTRIC 
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CSR Tandem Receptacle 
CSP Plug 


CANNON for 


| PLUGS laboratory 


and 
switchboard 


Here are a few examples of Cannon’s Experimental 
Laboratory and Switchboard Connectors. They are 
used extensively throughout industry, public utilities, 
sound studios, broadcasting stations, college and uni- 
versity physics and chemistry laboratories, in AC net- 
work analyzers and electronic analog computers. They 
may be applied wherever quick disconnect switching 


SWPR-4 Switching Plug having both 


SDP Receptacle pin and socket contacts 


and patch cord plugs are required. High grade ma- 
terials are used throughout. Molded phenolic of high 
dielectric strength is used for insulation. Both pin and 
socket contacts are machined from solid brass. Some 
are silver plated. All are rated at 75 amps. Pin contacts 
are split for low loss seating in tapered bore sockets. 
Single contact fittings are supplied in either red or 
black phenolic to designate direct or alternating cur- 
rent circuits respectively. Two-contact and larger plugs 
have sand-blasted cast aluminum shells and handles 
with clear lacquer finish. Various combinations of pin 
and socket contacts are used as a polarizing guide. For 
further information write for Bulletin LS5S-1951, 


SCP Plug 


CANNON ELECTRIC 


Since 1915 
ELECTRIC 


Factories in Los Angeles, Toronto, New Haven, Benton 
Harbor. Representatives in principal cities. Address in- 
quiries to Cannon Electric Company, Dept. A-117, P. O. 
Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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pany. Included in the manual 
simplified diagrams showing the thre 
basic types of circuit breakers in generz 
use today with brief descriptions. Throug 
colored charts and diagrams, explanatior 
of temperature factors, inrush currer 
effects, tripping and reset time, and tim 
delay curves are provided. Also discusse 
are the questions of quick or slow make 
and-break, and wire deterioration rates z 
various ampere values. Copies of th 
manual are available upon request to th 
Heinemann Electric Company, 325 Plur 
Street, Trenton 2, N. J. 


Relays for Industry. A complete line ¢ 
telephone-type relays, including hermet 
cally sealed (in metal and glass containers 
subminiature, plug-in types, and other. 
is described in a new, illustrated brochur 
released by Automatic Electric Company 
1033 West Van Buren Street, Chicago % 
Il. 


Side-Positioning Regulating Control: 
Application and operation of side-positior 
ing controls are described in a new bookle 
available from the Westinghouse Electri 
Corporation. When these automati 
photoelectric controls are applied to 

web of material, they serve to maintai 
the traverse position with relation to th 
processing machine. Unwind and rewin 
stand control are the two main categorie 
of side-position control described. Equi 
ment used with each method is describe 
and illustrated, and a characteristics chai 
provides quick selection of the rigk 
system. For a copy of this bulletir 
DB 78-530, write Westinghouse Electri 
Corporation, Box 2099, Pittsburgh 30, P: 


Noncontrol Precision Instrument: 
Minneapolis-Honeywell Catalogue 752 
contains factual information concernin 
ElectroniK noncontrol precision instrt 
ments, which employ a_ potentiomete 
Wheatstone bridge, or other measurin 
circuit to measure temperature, pressurt 
flow, pH, and other variables. Actuall 
a handbook for engineers’ and buyer 
use, the literature presents detailed spec 
fications for each particular model. Als 
included is information on specially adapte 
ElectroniK instruments such as the Ele 
trometer, Function Plotter, Scanning Sy: 
tem, Television Dial Recorder, Doub 
Range Precision Indicator, and Consol 
Desk Precision Indicator. This literature 
available from Minneapolis-Honeywe 
Regulator Company, Brown Instrumen 
Division, Station 64, Philadelphia 44, P. 


Radiation Detection and Health Instri 
ments. <A 16-page illustrated brochur 
describing in detail all types of radiatic 
detection and health instruments, has bee 
issued by Radiation Counter Laboratorie 
Included are electronic instrument 
Geiger, proportional and __ scintillatic 
counters; health instruments; shields an 
safety devices. Catalogued for the fir 
time is complete reactor control instr 
mentation. Copies are available fro 
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Early glass Modern metal-shell 
Kinescope : Kinescope 


IN PRODUCT IMPROVEMENT 


RCA NEVER STANDS STILL 


Early 50° New 90° deflecting yoke for 
deflecting yoke 27” picture tubes 


Improved design of 
radiator now used on 
similar type, RCA-5762, 
cools with only one-half 
the air flow 


Early radiator 
design used on 
RCA-7C€24 


Ir Is ONE THING to develop new products for 

the market. It’s another thing to improve 

them ... to conceive advanced designs ... 
after they are on the market. 


RCA engineers take nothing for granted—even 
after design has been “‘frozen.”’ RCA engineers 
continue to work closely with equipment designers 
to solve problems dealing with the performance 
of tubes and components. RCA engineers never 
“let go” in their efforts to provide the ultimate 

in useful performance of the product. 


Take the tubes and components illustrated here. 

e@ The improved rectangular kinescope features a 
metal shell which permits use of a reflection-free 
faceplate having uniform thickness and high quality; 
it weighs less; it allows new flexibility in chassis 
layout. @ The improved plate radiator of the 
power tube reduces operating temperature, 
increases tube life, saves customers’ money. 

e@ The improved deflecting yoke provides beam 
deflection through a diagonal deflection angle of 
90°—with inherent compensation for deflection 
defocusing. @ The improved rectifier tube has a 
greater reserve of emission, greater stability, longer 
life... is better suited for TV receiver requirements. 


Early vacuum Improved RCA-5U4G 


rectifier for receivers has greater stability, 
longer life. 


You can rely on RCA engineering leadership 
for continuous product improvement. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON, N.J. 


® 
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COAXIAL LINE TERMINATION 
50 ohms: 


_——=s"! - 


SINGLE ATTENUATOR PAD 
0 ohms 


VSWR + 1.2 to 3000 mc. 


Inquiries are invited 
concerning single pads 
and turrets having 
other characteristics 


STODDART AIRCRAFT RADIO Co. 


6644-B SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA 
Hillside 9294 
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Department FP-11, Radiation Count 
Laboratories, Inc., 5122 West Grov 
Street, Skokie, Ill. 


Rotomotive Equipment. A Jack an 
Heintz Technical Bulletin Number 7.35 
describes Rotomotive Equipment for stanc 
ard and custom aircraft electric moto 
and electric and hydraulic actuator 
Data on product features and performanc 
are given for small high-speed motor 
submersible fuel boosters, refueling pum 
motors, and specially designed actuator 
This bulletin is available without co: 
from Jack and Heintz, Inc., Cleveland | 
Ohio. 


Industrial Electronic Instrumentatior 
A 32-page booklet issued by Berkele 
Scientific Division, Beckman Instrument: 
Inc., describes electronic instruments pre 
viding direct-reading digital presentatio 
of information and their principal industriz 
applications. It covers high-speed coun 
ing, counting plus control, precise intervz 
timing, measurement of rpm, _pressurt 
temperature, flow, viscosity, velocity, fre 
quency, distance, and is available withou 
charge from Berkeley Scientific Divisior 
Beckman Instruments, Inc., 2200 Wrigh 
Avenue, Richmond, Calif. 


Seamless Mechanical Tubing. A ne 
bulletin, designed to help the tubing use 
in determining whether he should use he 
finished, cold drawn, or “rotorocked 
seamless mechanical tubing as the bas: 
for his product, hasbeen issued by th 
Tubular Products Division of The Babcoc 
& Wilcox Company. Known as 7E£ 
340, the bulletin outlines the difference 
in methods of production, surface finist 
tolerances, and costs of tubing finished b 
the three processes. Copies of the bulleti 
are available, free, upon request to th 
general sales offices of the division at Beave 
Falls, Pa. 


Mica Capacitors. The Sprague Electri 
Company has released a comprehensiv 
catalogue on its transmitter-type mic 
dielectric capacitors which conform wit 
Joint Army—Navy Specification JAN-C-. 
Designated Catalogue 37, this new re 
erence for engineers and purchasin 
agents consists of 32 pages of illustration: 
engineering drawings, and technical chai 
acteristics of each unit. Copies are avai 
able upon letterhead request to Spragu 
Electric Company, 321 Marshall Stree 
North Adams, Mass. 


Microwave Equipment. DeMornay 
Bonardi, Inc., Los Angeles, Calif., hay 
announced a catalogue on microway 
engineering. The 134-page volume con 
bines the features of a textbook and manua 
The opening pages are devoted to a 
explanation of the basic concepts of micre 
waves. On succeeding pages, phases o 
microwave test equipment measuremen 
and calibration procedures are illustrate 
and equipment manufactured by D 
Mornay-Bonardi, Inc., is described. 
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HIGHLIGHTS........ 


Winter General Meeting. As this issue 
goes to press, electrical engineers from all 
parts of this country and abroad are at- 
tending the 1953 Winter General Meeting 
of the Institute at the Hotel Statler in 
New York, N. Y. The week’s activities, 
including a record number of technical 
sessions, will be reported in the March 
issue. 


Of Current Interest. “A major problem 
in the construction of nuclear reactors is 
that of handling radioactive materials 
during tests and laboratory analyses.” 
With the “hot laboratory” described in 
this issue, this testing can now be done 
almost completely by remote control (pages 
780-1 and cover). 


International Electrotechnical Commis- 
sion. Some 26 technical committees of 
the IEC discussed international agreement 
on electrical standards at a series of 
meetings held last fall at Scheveningen, 
Holland. The United States was repre- 
sented by 14 delegates, including the 


president of the Commission, H. S. Os- 


borne, who reports herein on the results of 
the meetings (pages 107-04). 


Radio Aids to Navigation. With the 
advent of electronic aids to navigation, 
the mariner no longer need take into 
account in his reckoning weather condi- 
tions over which he has no control. One 
of the earliest aids is the radio direction 
finder; among the more recent are the 
loran and radar systems developed during 
World War II (pages 109-74). 


D-C Motor as Capacitor. Data are given 
for 1- and 220-horsepower motors. These 
capacitances are so large that their capaci- 
tative reactances at commercial frequencies 
are less than the armature resistances. 
Thus, as they stand, these capacitances 
could be exploited only at frequencies 
under 1 cycle per second (pages 154-5). 
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Electric Power and the Atomic Bomb. 
On December 5, 1952, ground was broken 
at Madison, Ind., marking the beginning 
of construction of a new power plant for 
the generation of electric energy to be 
utilized in the Atomic Energy Commis- 
sion’s diffusion plant now being constructed 
near Portsmouth, Ohio. When completed 
in 1956, the new power plant is expected 
to generate almost ten billion kilowatt- 
hours per year (page 108). | 


The EDVAC. The Electronic Discrete 
Variable Computer has a mercury-acoustic 
high-speed memory, binary number sys- 
tem, and serial presentation of data. It 
can handle problems that the ENIAC, 
Electronic Numerical Integrator and Com- 
puter, its predecessor, cannot handle due 
to its comparatively small memory capacity 


(pages 159-62’. 


Electronic Components in Great Britain. 
The search for improved quality in radar 
and radio equipment has been intensified, 
especially in the field of miniature and sub- 
miniature components. How this is being 
done in England is described (pages 167-9). 


New Push-Pull Methods of Pole-Top 
Resuscitation. All these methods were 
found to be 1!/, times as efficient, measured 
by pulmonary ventilation, as the standard 
pole-top method. ‘The double rock method 
was considered the best of those evaluated 
(pages 132-7). However, a discussion of 
this study questions whether the present 
method has been proved ineffective and 
the advisability of adopting a new method 
which has such disadvantages as requiring 
more working space than is available in 
many cases and is more difficult to perform 
if the victim is larger than the operator 
(pages 137-40). 


Pioneer Large-Scale Completely Elec- 
trified Products Pipe Line. The ex- 
perience gained from 10 years’ operation 
of this pipe line, which has bought all its 
power from utility companies and entrusted 
all communications to the telephone com- 
pany, are described. Ideas for future 
changes in pipe lines are given also (pages 
140-2).\ 


Mica Plate for High-Temperature Ap- 
plications. Méica is an excellent insulator, 
but for most applications must be built up 
from splittings suitably bonded together. 
For low-temperature applications resins 
are used, but high temperatures require 
the use of inorganic binders having a 
melting point only slightly below the dis- 
integrating temperature of the mica. To 
produce high-heat plates having the de- 


Bimonthly Publications 


The bimonthly publications, Communica- 
tion and Electronics, Applications and Industry, 
and Power Apparatus and Systems contain 
the formally reviewed and approved 
numbered papers (exclusive of ACO’s) 
presented at General and District Meet- 
ings. ‘The publications are on an annual 
subscription basis. In consideration of 
payment of dues, members may receive 
one of the three publications; additional 
publications are offered to members at an 
annual subscription price of $2.50 each. 
Nonmembers may subscribe on an advance 
annual subscription basis of $5.00 each 
(plus 50 cents for foreign postage payable — 
in advance in New York exchange). 
Single copies, when available, are $1.00 
each. Discounts are allowed to libraries, 
publishers, and subscription agencies. 


sired mechanical and electrical properties, 
a most critical selection of binder con- 
stituents must be combined with careful 
co-ordination of temperature and pressure 
during manufacture (pages 145-50). 


Industrial Television. Industrial  tele- 
vision fulfills a definite need by reducing 
accidents, operating costs, and capital 
investment. It even can provide, under 
certain conditions, greater intelligence 
than is possible by direct observation. 
Representative installations are examined 
and its future potential evaluated (pages 
125-30). 


Oil Industry in Louisiana. Oil is dis- 
cussed in terms of its relationship with 
other major world energy sources and its 
specific role in Louisiana where gas and 
oil have become the largest single industry 
(pages 104-07). 


Computers. A review of past and present 
trends in computers is presented together 
with a discussion of certain important 
problems facing designers, as well as users, 
of computers today. The article empha- 
sizes technical and sociological trends and 
concerns itself more with digital than with 
analogue computers (pages 716-27). 


Membership .in the American 
Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- 
trical engineers. Complete in- 


formation as to the membership 


grades, qualifications, and fees 
may be obtained from Mr. H. H. 
Henline, Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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ALL SAMPLES ARE “AS WELDED’ EXCEPT THOSE MARKED * 


The Solution to the Problem of 


TERMINATING ALUMINUM CONDUCTORS 
In Production 


We remind manufacturers serving the electrical industry the type used in the power and utility fields. Aluminum 
that resistance welding offers a ready-made solution to wire and cable of the type used in the building, auto- 
the problem of terminating aluminum conductors in pro- motive and aircraft industries and in the manufacture of 
duction. Joining aluminum to aluminum or aluminum to electrical equipment and components can also be termi- 
copper is a well-established practice in other fields. nated in production by resistance welding methods. 
Suitable equipment exists; appropriate techniques can We welcome opportunities to discuss details and to work 
readily be developed for assembling terminals, con- with you on your specific problems. All we need is an 
nectors and other fittings for cable and conductors of invitation. 


WRITE FOR COMPLETE INFORMATION 


THOMSON 


ELECTRIC WELDER 
COMPANY 


LYNN - MASSACHUSETTS 
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5° bend segment sketched in detail. It consists 
ofa straight section of Transite stock with a male 
taper on one end and a female taper on the 
other ...each machined at an angle of 214° to 
the center axis. Segments can thus be used single, 
or combined to form bend sections whose curva- 
ture is any multiple of 5°. 


Photograph showing use of bend segments and 
curved segments with Transite Ducts. 


JOHNS-MANVILLE 


ay 


PRODUCTS 


TRANSITE KORDUCT—for 
installation in concrete 


(Photograph courtesy of ELECTRICAL WEST.) 


...Wwith standard fittings for 


TRANSITE 


When you use Transite Ducts, you 
have available a wide variety of 
standard fittings, made of the same 
asbestos-cement material as the ducts 
themselves. These fittings save time 
and expense because they provide 
maximum flexibility in laying out or 
constructing a duct system. They 
facilitate clearing unexpected obstruc- 
tions or accommodating revisions in 
the original layout. 


For instance, the new Transite 5° 
Bend Segments (shown at left) can 
be used alone to form simple and 
complex curvatures of any multiple 
of 5°. Used with other standard 
Transite curved fittings, they form 
curvatures of odd degrees. Thus, they 
enable you to simplify cross-overs 


“cent DUCTS 


and transformations ... to clear ob- 
structions ...to form unusual or spe- 
cial bend or offset sections. They 
eliminate the need for purchasing 
special radii bends or sweeps. 

The other standard Transite fittings 
that facilitate directional changes are 
the offset bends, standard 45° and 90° 
bends, sweeps, curved segments, later- 
als, tees, elbows and deflection cou- 
plings. These fittings are machined to 
a standard taper so that they can be 
used with Transite Conduit, Transite 
Korduct or with other Transite 
fittings. 

For more information, write Johns- 
Manville, Box 60, New York 16, 
N. Y. In Canada, address 199 Bay 
Street, Toronto 1, Ontario. 


5 OTHER REASONS WHY TRANSITE DUCTS DO A BETTER JOB AT LESS COST: 


1. Corrosion-Resistant. Transite, be- 
ing made of inorganic asbestos and 
cement, resists corrosion and is im- 
mune to electrolysis. 


2. Permanently Smooth Bore. 
Transite makes long cable pulls easy, 
under anv conditions. Danger of dam- 
age to cables is also minimized. 

3. Incombustible. Transite will not 
burn or contribute to formation of 


smoke, gases, fumes. It confines burn- 
outs, will not soften under heat. 

4. Higher Thermal Conductivity. 
Cables run cooler in Transite, reduc- 
ing I°R losses, increasing current ca- 
pacity and prolonging insulation life. 
5. Easy to Install. Transite Ducts are 
light weight, easy to handle. Joints 
are quickly made. Long 10-foot lengths 
reduce number of joints in line. 


Johns-Manville TRANSITE DUCTS 


TRANSITE CONDUIT—for exposed work and installation 


underground without a concrete encasement 
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You'll find simple - 
solutions to oft- 
recurring prob- 
lems of induced 
voltage in 


Flux Linkages & 
Electromagnetic 
Induction 5,1. v.80 


If you’ve ever consumed valuable time over the 
calculation of induced voltage, you'll appreciate 
the enormous help this book can be to you. Here, 
for the first time in book form, the paradoxes of 
electromagnetic induction are fully and clearly 
resolved. You'll see the reasons for common mis- 
interpretations of Faraday’s Law and the elements 
essential to consider in solving induced voltage 
problems. You'll see how a general equation is 
derived for the induced voltage in a circuit of any 
shape, moving and changing its configuration in 
any arbitrary fashion in a variable field of any. 
distribution; and you'll have general criteria for 
determining the way in which voltages are in- 
duced. Finally, specific examples show you how, 
by using these criteria, you can obtain simple, 
straightforward solutions to many of your ‘‘sticki- 
est’ problems $3.50 


@ 
Just published 
D-C Machines for 
Control Systems 


Tustin. A complete picture of these valuable de- 
vices, given in practical engineering terms:—the 
principles common to the many different types; 
comparative characteristics of each; salient points 
to consider in their selection and use for particular 
control problems. $10.00 


& 
Wlew lau prices 


Transmission Lines 
& Filter Networks 


Karakash. A very thorough, up-to-date treatment 
of theory basic to modern communication engi- 
neering, including use of transmission lines as 
circuit elements at high frequencies and a detailed 
study of the different kinds of filters. “‘An out- 
standing job.""—A. V. Eastman. ‘Presented very 
clearly and in very excellent mathematical form.” 
—G. S. Timoshenko. formerly $6.00; NOW $3.75 


A-C Machinery 


Bewley, Shows how the analyses of the various 
types of electrical machinery can be simplified and 
at the same time made more thorough and accu- 
rate through the use of modern developments in 
formerly $5.25; NOW $3.50 
We'll be glad to send you any of 
these hooks on 10-day free trial. 
Just write to Dept. TE 


The Macmillan Co.,60 Fifth Ave.,N.Y.II 
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INDUSTRIAL NOTES .... 


Honeywell Names Wishart to Managerial 
Post. The appointment of Paul B. 
Wishart to the newly created position of 
general manager of Minneapolis-Honey- 
well Regulator Company and his election 
to the board of directors was announced 
recently. He continues as vice-president. 
Mr. Wishart has been with Honeywell for 
11 years and since 1945 has been vice- 
president in charge of manufacturing in 
the company’s Minneapolis plants. 


Cleland Joins Nuclear Research and 
Development. Marshall R. Cleland has 
joined the staff of Nuclear Research and 
Development, Inc., St. Louis, Mo., as a 
senior research physicist. Dr. Cleland 
has been associated with the Radiation 
Physics Laboratory, Betatron Section, 
National Bureau of Standards, as a re- 
search physicist for the past year and a 
half. Dr. Cleland will head several indus- 
trial research projects to be undertaken in 
the new laboratories just occupied by 
Nuclear Research and Development, Inc. 


MacCarthy Named to Engineering Post 
at Westinghouse Columbus Plant. Parker 
W. MacCarthy has been made manager 
of the jet engine section, electric appliance 
engineering department, at the Westing- 
house Electric Appliance Division plant, 
Columbus, Ohio. In his new post, Mr. 
MacCarthy will be responsible for trans- 
mitting design information to the factory 
for the manufacture of jet engine com- 
ponents. He was formerly in charge of 
compressor design for domestic refrigera- 
tion units at the division’s East Spring- 
field, Mass., plant. 


Bendix Sales Appointments. Two new 
appointments to the sales force at Pacific 
Division, Bendix Aviation Corporation, 
North Hollywood, Calif., have been 
announced. John Calvin has been named 
hydraulic sales engineer. For the past 
4 years he has been an assistant section 
head of the Research and Development 
Laboratories at Hughes Aircraft. Charles 
E. Ruckstuhl has been appointed electronic 
sales engineer. He was formerly asso- 


ciated with the Bendix International 
Division, covering South American 
markets. 


Karl-Douglas Associates Appoints Ran- 
som. David H. Ransom, formerly direc- 
tor of research at Bogue Electric Manu- 
facturing Company in New Jersey, has 
been appointed chief engineer of the 
Electronic Division of Karl-Douglas As- 
sociates, Hawthorne, Calif. In his new 
duties, he will direct the design and 
production of various and 
electronic products. 


electrical 


General Electric Distributor in Florida. 
The Air Conditioning Division of General 
Electric Company has appointed Me- 
chanical Contractors Supply, Inc., Winter 
Park, Fla., as their sole distributor covering 
the state of Florida and 14 Georgia counties 
along the northern Florida boundary. 
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Paul J. Spellman, president of Mechanica 
Contractors Supply, Inc., has appointec 
George J. Collins as vice-president anc 
general sales manager, whose duties will 
be to enlarge the present dealer organiza- 
tion covering the Florida territory. 


Allis-Chalmers Establishes Akron Branch 
Office. The establishment of a new 
Akron, Ohio, branch of the Cleveland 
district office of Allis-Chalmers general 
machinery division under the manage- 
ment of Fred C. Timberman has been 
announced. The new office is located in 
the First National Tower in Akron. Mr. 
Timberman has been a sales representative 
in Allis-Chalmers Cleveland district office 
for more than 10 years. Announcement 
has been made also of the assignment of 
Donald W. Ganzhorn as representative in 
the Akron office. 


Burndy Engineering Acquires New York 
Warehouse. As part of its expansion 
program, Burndy Engineering Company, 
Inc., Norwalk, Conn., has acquired an 
18,000-square-foot warehouse at 134th 
Street and Willow Avenue in the Bronx, 
N. Y. To be called Central warehouse, 
this new structure will facilitate the 
handling and storage of parts and finished 
products. 


Delta-Star Electric Merged into H. K. 
Porter Company. Delta-Star Electric 
Company has been merged into the parent 
company, H. K. Porter Company, Inc., 
and will operate as Delta-Star Electric 
Division. Policies, management, and oper- 
ation of the new Delta-Star Electric 
Division will remain the same, with C. S. 
Beattie continuing as general manager of 
the division. Both Mr. Beattie and R. E. 
Anderson have been elected vice-presidents 
of H. K. Porter Company, Inc. 


Roscoe Named Lincoln Electric Vice- 
President. J. S. Roscoe has been ap- 
pointed executive vice-president in charge 
of business administration of the Lincoln 
Electric Company, Cleveland, Ohio. Mr. 
Roscoe has been with Lincoln since 1924. 


New Chairman of Board for Beckman 
and Whitley. Joseph B. Rice, Jr., has 
become General Manager and Chairman 
of the Board of Beckman and Whitley, 
Inc., San Carlos, Calif., manufacturers of 


meteorological —_ instruments, ballistics 
cameras, and _ special instrumentation. 
Mr. Rice was previously production 


manager of Beckman Instruments, Inc., 
South Pasadena, Calif. 


Du Mont Appoints Mayers. Morris 
Mayers has been named special sales 
representative in the New York area for 
the Transmitter Division, Allen B. Du 
Mont Laboratories, Inc. Mr. Mayers has 
just completed a tour of active duty as a 
base operations officer with the Marines 
in Korea. Prior to his Korean service, 
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NATIONAL 


TRADE - MARK 


Carbon Brushes 


or 
Main Drive Motors and Generators 
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oie @ “National” carbon brushes come to you time-tested for 
al top performance all through the mill. And in big-time appli- 
cations, like main drive motors and generators, this finer 
quality really pays off — may, in fact, become a vital factor 
in upholding full production. 


@ The more generally used grades and sizes of “National” 
carbon brushes for toe-to-toe and tandem-type holders have 
been standardized —a practice pioneered by NATIONAL 
CARBON to help concentrate research, development and 
manufacturing facilities where they mean the most to you. 


@ Standardized brushes are mass-produced under careful 
quality control. Always in stock for immediate delivery, they 
sell for the same low unit price regardless of quantity. Investi- 
gate these standardized brushes for your equipment before 
placing your next order. 


The term “‘National”’ is a registered trade-mark 
2A a ST of Union Carbide and Carbon Corporation 


STANDARDIZED BRUSHES NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York 


District Sales Offices: 


BETTER- FAS TER Atianta, Chicago, Dallas, Kansas City, 


New York, Pittsburgh, San Francisco 


In Canada: 
NATIONAL CARBON LIMITED 
Montreal, Toronto, Winnipeg 
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-.-t0 give you a complete line of 
| HVS BAUeTeY 
CONTROL CIRCUIT TRANSFORMERS 


Now available in smaller transformers is the same high standard of 
construction and electrical characteristics proved so successful by our 
larger sizes. Designed specifically to handle high inrush currents en- 
countered in industrial machine control, these transformers provide better 
regulation of circuit voltage. Specify Hevi Duty Transformers to assure 


yourself of dependable service. Available in sizes from 50 V.A. through 
10,000 V.A. Write for Bulletin T-5111. 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — 


Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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he was president of Display Lightin 
Company, Inc. Among Mr. Mayer 
Du Mont assignments will be the re 
sponsibility for servicing the education 
and industrial television market in th 
New York area. 


G-E Control Department Appointment: 
Two appointments in the General Electri 
Company’s Control Department, Schenec 
tady, N. Y., have. been announcec 
Frederic H. Holt has been named manage 
of marketing and James W. Cook 
manager of engineering. Mr. Holt hi 
been with the company since 1935 an 
Mr. Cooke since 1925. 


High Vacuum Equipment Corporatio: 
Organized. Announcement of the recer 
organizing of the High Vacuum Equif 
ment Corporation for the developmen’ 
design, and manufacture of high-vacuur 
equipment used in the fields of electronic: 
metallurgy, plastics, and metals has bee 
made by Joseph B. Merrill, president an 
general manager of the company. Williar 
O. DiPietro is in charge of the engineerin 
and research activities; production an 
purchasing departments are directed b 
Walter W. Mueller and Rogers G. Welles 
and general counsel for the company i 
Gerhard Bleicken. Mr. Merrill, Ms 
DiPietro, and Mr. Mueller were formerl 
associated with National Research Cor 
poration, and Mr. Welles was former] 
with Estabrook and Company. Item 
currently being manufactured by Hig 
Vacuum Equipment Corporation includ 
vacuum pumping systems, vacuum fur 
naces, vacuum metallizing units, vacuur 
impregnating units, diffusion pumps 
valves, and gauges. The general office 
and factory of the company are locate: 
at 349 Lincoln Street, Hingham, Mass. 


Chapman Named Sylvania Vice-Presi 
dent. Sylvania Electric Products, Inc 
announced recently the appointment c 
Arthur L. Chapman to the newly create: 
post of vice-president in charge of elec 
tronics operation. Mr. Chapman will b 
responsible for the operations of Sylvania’ 
Radio and Television, Parts, Electronics 
Radio Tube, and Television Picture Tub 
divisions. 


NEMA Standards for Silicone Varnishe: 
Glass Fabric. This publication covers sili 
cone varnished glass fabric in sheet form 
full-width rolls and tapes to be used a 
electrical insulation between metal parts i: 
electric apparatus. It includes orderin 
information, methods of test, dimension: 
physical and electrical properties, manu 
facture, packing, and marking. 12 page: 
75¢. Order from National Electrical Manu 
facturers Association, 155 East 44th Stree 
New York 17, N. Y. 


Expanded Facilities for Nylon Pra 
duction. Approval of plans for the expan 
sion of facilities to increase the manufactur 
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on . . . 
_ you specify aluminum conductor, because aluminum costs less 


than copper. Handling is easier because aluminum with equal 
_ conductivity is only about half the weight of copper. 


SAVE WITH ALU | 


INITIAL SAVINGS— You automatically effect major savings when 


SAVE MORE 


WITH KAISER ALUMINUM CONDUCTOR 


KAISER ALUMINUM FIELD ENGINEERS work 
right on the job alongside crews, give 
stringing assistance, suggest ways to cut 
costs all down the line. They keep tabs on 
customer schedules —help maintain Kaiser 
Aluminum’s unsurpassed record for on- 
time delivery. 


KAISER ALUMINUM SERVICE ENGINEERS make 
detailed studies of customer’s individual 
problems with an eye to greater econo- 
mies. They help coordinate specifications 
and designs. They conduct meetings with 
crews, provide sag and tension charts on 
request. 


INSTALLATION SAVINGS—Light weight aluminum conductor is 
easier to carry, easier to string, easier to move around. This re- 
sults in faster, lower cost installations. Your total average savings 
with aluminum conductor can be as much as 25%. 


MINUM CONDUCTOR 


KAISER ALUMINUM LABORATORY SERVICE 
assists customers on problems requiring 
fundamental research—often resulting in 
worthwhile savings. It’s one of the indus- 
try’s best-equipped and staffed laborato- 
ries, backed by Kaiser Aluminum’s fully- 
integrated facilities. 


Tuts COMPLETE SERVICE is available to you at no obligation when you specify 
Kaiser Aluminum conductor. Act now! A letter or telephone call is all that’s re- 
quired. Also request free pamphlet giving complete engineering data on new 
Kaiser Aluminum covered conductor—both weatherproof line wire and self- 
supporting Triplex cable for service drops and secondary distribution lines. Con- 
tact any Kaiser Aluminum office in principal cities, or one of our many conductor 
distributors. Kaiser Aluminum & Chemical Sales, Inc., Oakland 12, California. 


—— __ Kaiser Aluminum 


setting the pace—in growth, quality and service 


NEOPRENE AND POLYETHYLENE COVERED CONDUCTOR, SOLID AND STRANDED ¢ SELF-SUPPORTING TRIPLEX CABLE e ACSR ¢ ALL ALUMINUM CONDUCTOR 
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CSR Tandem Receptacle 
CSP Plug 


SDR Receptacle 


SR Receptacle 
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CANNON for 
PLUGS laboratory 


and 
switchboard 


Here are a few examples of Cannon’s Experimental 
Laboratory and Switchboard Connectors. They are 
used extensively throughout industry, public utilities, 
sound studios, broadcasting stations, college and uni- 
versity physics and chemistry laboratories, in AC net- 
work analyzers and electronic analog computers. They 
may be applied wherever quick disconnect switching 


SWPR-4 Switching Plug having both 
pin and socket contacts 


SDP Receptacle 


and patch cord plugs are required. High grade ma- 
terials are used throughout. Molded phenolic of high 
dielectric strength is used for insulation. Both pin and 
socket contacts are machined from solid brass. Some 
are silver plated. All are rated at 75 amps. Pin contacts 
are split for low loss seating in tapered bore sockets. 
Single contact fittings are supplied in either red or 
black phenolic to designate direct or alternating cur- 
rent circuits respectively. Two-contact and larger plugs 
have sand-blasted cast aluminum shells and handles 
with clear lacquer finish. Various combinations of pin 
and socket contacts are used as a polarizing guide. For 
further information write for Bulletin LSS-1951. 


SCP Plug 


CANNON ELECTRIC 


Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton 
Harbor. Representatives in principal cities. Address in- 
quiries to Cannon Electric Company, Dept. B-117, P. O. 
Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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of continuous filament nylon yarn at the 
Du Pont nylon plant in Chattanooga 
Tenn., has been announced. As soor 
as design work is completed, constructior 
work will start, perhaps by late spring o 
1953, and will be finished sometime i 
1955. Cost of the expansion program 
may exceed $9,000,000. 


| 
Bendix Aviation Starts Division on Pacific 
Coast. Formation of the Bendix Computer 
Division of the Bendix Aviation Corporation 
with headquarters at Hawthorne, Calif.. 
has been announced. Palmer Nicholls will 
be general manager of the division. 


NEW PRODUCTS ee 


Self-Affixing Neoprene Tape. Bi-Prene, 
a self-affixing neoprene electrical insulating 
tape, has been announced by the Bishop 
Manufacturing Corporation, Cedar Grove, 
N. J. This easy-to-apply tape provides a 
splicing medium with a high degree of oil 
and solvent resistance, when vulcanized, 
plus outstanding dielectric strength and 
aging qualities. Bi-Prene conforms to 
irregular surfaces when wrapped under 
normal taping tension, and may be cured 
in a field or factory patching press to 
produce a smooth splice. The curing time 
is directly related to the depth of the splice 
and the mold temperature. In most 
applications, the curing process can be 
accomplished in a matter of minutes, and 
at temperatures not exceeding 310 degrees 
Fahrenheit. For additional details or 
specific application data, please address 
inquiries to Bishop Manufacturing Cor- 
poration, 58 Factory Street, Cedar Grove, 
ING ae 


Relay in New Miniature Enclosure. 
Bantam-sized Class ‘‘S” relays manu- 
factured by Automatic Electric are now 
available in a new small hermetically 
sealed enclosure. The entire unit measures 
2'/33, by *"/s2, by 11/2 inches and weighs 
only 17/s ounces. This miniature relay 
was designed for minimum inductance 
and maximum make-and-break speeds. 
It is tamperproof and atmosphere-pro- 
tected. This relay in its new enclosure 
is recommended by the manufacturer for 
applications wherever extremes of shock. 
temperature, and vibration require excep- 
tional performance. Complete informa:- 
tion is available by writing Automatic 
Electric Sales Corporation, 1033 Wes 
Van Buren Street, Chicago 7, II. 


New Automobile Storage Battery. Ar 
entirely new kind of automobile storage 
battery — one fitted with recently inventec 
catalyst filler caps that eliminate loss o 
battery fluid—is being introduced by 
Hester Battery Manufacturing Company 
and is manufactured and distributed unde: 
the name of Hester Gold Medal battery 
Such components as Fiberglas separator. 
and multiplate cells together with th 
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Now you can solve voltage problems fast. Stocks of Allis-Chalmers 
power and distribution regulators located at 20 strategic points across 
the country assure fast, efficient delivery when you have voltage 
troubles. You can end complaints due to low voltage economically 
and start profits rising faster than ever before. 

Allis-Chalmers ¥% step voltage regulators have proved them- 
selves in the twenty years since they were first introduced. They are 
low in cost. They are accurate and reliable. And now with the new 
stocking program, they are the fast answer to voltage problems as well. 

Get Full Information 

Get the full story on Allis-Chalmers power and distribution regu- 
lators. Call your nearest Allis-Chalmers district office today or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-3933 


Allis-Chalmers distribution 


regulator in a Minnesota 
distribution system, 


FREE MAINTENANCE STICKERS 
PROVIDE HANDY SERVICE RECORD 


You get an on-the-spot 
record of control settings 
with these handy, adhe- 
sive-backed stickers. They 
go on any type of regula- 
tor, giving all the room 
you need for a complete 
service record. Write on 
them in pen or pencil. 
Call your nearest A-C 
district office or write 
Allis-Chalmers, Milwau- 
kee 1, Wisconsin. 


ALLIS-CHALMERS 


Regulator Record 


fi ee ne 
Voltagd Level _________ Volts 
Voltage Band —____ Volts 


Resistance Com Volts 
Pp 


Reactance Comp —_____ Volts 
Drag Pointers 
Raise ; Lower. 


Oil Tested _____ KV (Date. 


) 


ALLIS-CHALMERS 
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HOT STUFF 


Nothing is ever considered so good at Marcus that 
improvement isn’t searched for constantly. Since 
insulation is the heart and backbone of any trans- 
former, Marcus is proud to announce its use of the 
first real advancement in Class B insulated magnet 
wire in 12 years. The combination of Johns-Man- 
ville Quinterra with DuPont Mylar and Dacron not 
only provides exceptional heat resistance but di- 
electric strength as high as 10 times that of the 
present industry standard. Failure at such vulner- 
able points as turn-to-turn and layer-to-layer be- 
comes a virtual impossibility. Moreover, another 
Marcus first, Quinglas, having unusually high phys- 
ical strength, adds extra protection between layers. 


Insulation levels never thought possible or econom- 
ical with dry type transformers are now available 
from Marcus, one of the largest manufacturers in 
the world of dry type transformers exclusively. 
Capacities from 1 to 3000 KVA, up to 15,000 volts. 


Representatives in Principal Cities 


MARCUS 


PIONEERS IN THE FIELD OF DRY TYPE TRANSFORMERS 


e DISTRIBUTION 

e GENERAL PURPOSE 
¢ UNIT SUBSTATION 
e PHASE CHANGING 

e ELECTRIC FURNACE 
e RECTIFIER 

e WELDING 

¢ MOTOR STARTING 

© SPECIAL 


<Q TRANSFORMER CO, inc 
Dg) 32-34 MONTGOMERY ST. 
») HILLSIDE 5, NEW JERSEY 
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catalyst caps combine to provide a premi . 
battery. The unique battery caps ma 
the water in the battery last over sev ; 
times longer than normal by convertin 
the escaping hydrogen and oxygen gase 
back into water. They also give ai 
indication of battery overcharge by heat 
ing to a point hot to the touch (beyone 
200 degrees) when the battery is receivin; 
a destructive amount of current from th: 
generator. Under proper charging condi 
tions the caps operate warm to the touch 
The caps also give an-indication of a deae 
cell since the cap on such a cell will remain 
cold, while the others will be exceptional; 
hot. In addition the new caps preven 
corrosion of battery posts, terminals, anc 
other underhood parts by condensing anc 
returning the corrosive sulfuric acid fume 
which commonly escape from the battery 
The caps contain small pellets coated witl 
palladium, which has the power of causing 
catalytic action. The pellets are sus 
pended in a nickel-plated bronze screes 
cage in the top of the cap. The Golc 
Medal battery operates with a low con 
centration of sulfuric acid, working witl 
a specific gravity of 1,250. The nev 
Gold Medal batteries are available witl 
either 51 or 57 heavy duty plates, and hav 
a 110- or 120-ampere-hour rating, depend 
ing on the make of the car. Fibergla 
separators, used throughout, hold the activ 
lead oxide material in place much longe: 
than do conventional wood separators 
Fiberglas separators are unaffected by 
sulfuric acid battery fluid and will no 
warp under high temperatures. The cas 
is made of hard rubber and is specially 
designed to resist road shocks and vibra 
tion. 


Precipitron Oil-Mist Control Unit. A 
completely redesigned precipitron oil 
mist control unit that will recover thi 
coolant oil from the mist and smok 
generated by high-speed cutting, grinding 
milling, and similar machining operation 
is available from Westinghouse. Thi 
redesigned oil-mist control unit is availabl 
in two models: Type PO-6 and PO-12z 
PO-6 has an air-handling capacity o 
600 cubic feet a minute; PO-72 of 1,20 
cubic feet a minute. The precipitron oil 
mist control unit is completely self 
contained. The heavy gauge sheet stee 
cabinet houses the all-aluminum oil 
particle charging and collecting element 
with their high-voltage power pack; th 
motor-driven fan; duct connection; an 
oil sump. The fan motors are 3 phase 
fractional horsepower, ball bearing, pre 
lubricated, totally enclosed, for 220- o 
440-volt service. The power pack operate 
from a single-phase 115-volt line and con 
sumes less than 60 watts when operating 
For further information, write Westing 
house Sturtevant Division, Departmen 
T-509, 200 Readville Street, Hyde Parl 
Boston, Mass. 


RCA Tubes. The Radio Corporation « 
America has announced the availability « 
the following tube types. The 5778 is 

medium-mu subminiature triode designe 
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in current ratings up to 


7000 amperes 


FEBRUARY 1953 


Now installed... 


in voltages up to 69 KV 


Ls 1936 iy a. 1953 


ISOLATED PHASE BUS 


|-T-E CIRCUIT BREAKER COMPANY « 19th & Hamilton Sts., Philadelphia 30, Pa. 


R&IE EQUIPMENT DIVISION, Greensburg, Pa. 
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: MEASURING EQUIPMENT 
Complete Frequency Coverage —14kc to 1000 mc! 


14kc to 250kc 
Commercial Equivalent of 
AN/URM-6B. 

Very low frequencies. 


150ke to 25mc 

Commercial Equivalent of AN/PRM-1A. 
Self-contained batteries. A.C. supply 
optional. Includes standard broadcast 
band, radio range, WWV, and commu- 
nications frequencies. Has B.F.O. 


wins 

Vii 

15me to 400mc 
Commercial Equivalent of 
TS-587/U. 

Frequency range includes 
FM and TV Bands. 


ge 
” 


aa 
o> i 
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375mc to 1000mc 
Commercial Equivalent of 
AN/URM-17. 

Frequency range includes 
Citizens Band and UHF 
color TV Band. 


These instruments comply with test equipment requirements 

of such radio interference specifications as MIL-I-6181, 

MIL-I-16910, PRO-MIL-STD-225, ASA C63.2, 16£4, AN-I-24a, 
AN-I-42, AN-I-27a, MIL-I-6722 and others. 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-B Santa Monica Boulevard, Hollywood 38, California 
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especially for use as a radio-frequenc 
power amplifier and oscillator in ultra- 
high-frequency applications where de- 
pendable performance under shock anc 
vibration is a prime consideration. It 
capable of giving a useful power output 
nearly 1 watt at 500 megacycles. Opera 
tion with full input is permissible up 
1,000 megacycles. Featured in the 5718 
is high transconductance, a pure-tu 

heater to give long life under condition 
of frequent on-off switehing, and a com- 
pact design in which special attention has 
been given to structural details that provide 
increased mount strength to resist shock: 
and vibration. : 

The 6277 is a new medium-mu twi 
triode of the 9-pin miniature type designed. 
for frequency-divider circuits in electronic 
computers and other on-off control ap- 
plications involving long periods of opera- 
tion under cutoff conditions. For such. 
control service, the 62/7 maintains its 
emission capabilities even after long 
periods of operation under cutoff condi- 
tions and therefore provides good con- 
sistency of plate current during its on 
cycles. The 6277 has separate terminals 
for each cathode to facilitate flexibility of 
circuit arrangement, and a mid-tapped 
heater to permit operation from either a 
6.3-volt or 12.6-volt supply. The heater 
is made of pure tungsten to give long life 
under conditions of frequent on-off switch- 
ing. 

A premium version of the miniature 
sharp cutoff pentode 6AK5, the 5654 is 
designed for use as a broad-band radio- 
frequency or intermediate-frequency ampli- 
fier in mobile and aircraft receivers. 
Featured in the 5654 is a compact structure 
specially designed to provide increased 
mount strength against shock and against 
vibration, and a pure-tungsten heater to 
give long life under conditions of on-off 
switching. The 5654 has high trans- 
conductance, low interelectrode capaci- 
tances, high input resistance, and high 
signal-to-noise radio. 


Full-Wave Rectifier Tube. National 
Electronics, Inc., Geneva, IIl., have an- 
nounced a new high-current full-wave 
rectifier. This tube, designated as the 
NL-606, carries 6.4 amperes direct cur- 
rent, and 25.6 amperes peak rating. It 
was designed especially for industrial 
power rectifier applications requiring 
higher voltages up to 900 volts peak 
inverse or 250 volts direct current. NL. 
606 is gas and mercury filled for quick 
starting, long life, and high peak invers« 
within wide temperature limits. Other 
ratings are filament voltage, 2.5 volts 
filament current, 17 amperes; and peal 
inverse voltage, 900 volts. 


Decade Inductance Units. Torocoi 
Company has announced the introductior 
of a complete line of decade-type in 
ductance units. These units include th 
four popular ranges from 1 millihenry t 
10 henrys and are available as singl 
units which can be connected togethe 
to give an inductance change of as little a 


(Continued on page 52A) 


FEBRUARY 195: 


come to Helipot 


for the largest selection of 
Single turn 


precision potentiometers 


Duodial turn-indicating knob-dials are ideal 
for Helipots and other multi-turn applica- 


tions. Available in a wide range of sizes and 
turns ratios... 


s 
Duodials MODEL RA: 
ie The beautiful new 10 turn Preci- 


sion Duodial with a ‘feel’ and 
appearance that add distinction 
for to the finest instrument panels. (MODEL T-10): 
Features excellent readability, 
positive locking lever, easy as- 
every ae sembly. Available in 10:1 ratio 
et Ed only. A 10 turn Helipot, 
: rs “R" Duodial and 3- 
application ; pontauns a way binding posts 
‘ Standard 2” Duodial in 10:1, 5 5 
3 combined in a hand- 
15:1, 25:1, 40:1 turns ratios for 
A : ; some walnut-cased 
various Helipot ranges. Locking unit ideal for labo: 
device, if desired. peiartondignsner 


MODEL W: tion purposes. Simplifies making and changing 
experimental circuits. More compact and 5 times 
faster to set than decade boxes. Linearity 0.1%, 
Power Rating 5 watts, Standard Resistance Ranges 
100 to 100,000 ohms—others on order. 


Large 434” Duodial for primary 
control applications. Easy to ad- 
just and read. Finger hole for 
rapid rotation. Available in turns 
ratios of 10:1, 15:1, 25:1, 40:1. 


Easy-reading K-24 Instruments 


Help you design revolutionary control systems 


Alert engineers often bring us new 
problems in instrumentation. 
They’ve hit on a new way to use 
electrical instruments to improve 
their operations. We’ve helped 
work out many problems likethese, 
and we would like to do this kind 
of thinking with you. 

The photograph above shows 
what can be done. This desk con- 
trols a pipeline booster station. 
These Westinghouse K-24 instru- 
ments are connected to special 
strain gauges and are calibrated 
in psi to show pressures in the stra- 
tegic parts of the pipeline system. 
This revolutionary arrangement 
eliminated the usual pressure tub- 
ing and permitted safer, centralized 
control of this station. 

Notice how much more readable 
these Westinghouse K-24 instru- 
ments are than the usual types— 
from sharp angles and from dis- 
tances. This is a big factor in 
modern control board design. And 
the smaller size and longer scales 
permit the designer to save space. 
Asingle operator can control more 


you can BE SURE...1€ i1S 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
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processes because he can read the 
instruments from one place. 

Call in Westinghouse when you 
need instrumentation. And write 
now for booklet B-4695, “Getting 
A Full Measure”. Westinghouse 
Electric Corporation, Box 868, 
Pittsburgh 30, Pennsylvania. 

J-40429 


This is the super-readable Westing- 
house Full-View K-24 instrument, a 
triumph of optical engineering. You 
can read it at sharp angles, and from 
far away. Glare, shadows and parallax 
are almost non-existent, 


hen writing to advertisers 


shaped powdered molybdenum permallo 
cores. Quality factors as high as 250 ar 
obtainable with these units. Switching | 
performed by the use of high curren 
capacity, low resistance, instrument-typ 
switches. For further information writ 
directly to Torocoil Company, 1374 Mobil 
Court, St. Louis 10, Mo. 


Magnetic Heads. The first new membe1 
of the new line of Brush Magnetic Head 
are now in production. One is a record 
reproduce head, BK-7090; the other, it 
erase head companion, is a BK-7710 
The BK-7090 is intended for dual trac 
recording and distinguishes itself by ver 
high resolution and uniformity. The mos 
outstanding feature of the BK-7770 is it 
low power consumption of less than 1/ 
volt-ampere. These units are cast into. 
block of specially selected synthetic rest 
which makes them extremely uniform 
moistureproof, nonmicrophonic, and allow 
operation throughout a wide temperatur 
range. The low-loss core structure i 
made from thin molybdenum permallo 
laminations carefully annealed and ce 
mented together permitting the use ¢ 
high bias and erase frequencies. Thes 
components are enclosed in a mu magneti 
shield to provide optimum shielding fror 
extraneous magnetic fields. The fre 
quency response obtained from the combi 
nation of Brush heads and a magneti 
medium is smooth and free of discon 
tinuities. Shape of the head permits clos 
mounting of adjacent heads and provide 
correct approach angle of the tape. 


Miniature Vertical Deflection Amplifies 
A miniature, high perveance, double triode 
vertical. deflection amplifier is now 1 
production at the Radio Tube Divisio: 
of Sylvania Electric Products, Inc., Em 
porium, Pa. The tube has been desig 
nated type 72BH7. The unit consists ¢ 
two completely independent medium-m 
triodes in a T-6 1/2 envelope. One sectio 
may be used as the sawtooth generatc 
while the other section serves as the verticz 
deflection amplifier. Both sections ar 
designed to withstand the high puls 
voltages normally encountered in verticz 
amplifier service. For certain applicz 
tions where the plate supply voltage mu: 
be kept low, parallel connection of th 
two sections may be used. The heater « 
the Sylvania type 72BH7 is designed t 
operate from either 6.3 or 12.6 volts. 


Very-High-Frequency — Ultrahigh - Fre 
quency Capacitor. A very-high-fr 
quency —ultrahigh-frequency —_capacite 
specifically designed for use in tune 
circuits that operate at frequencies fro1 
50 megacycles to 500 megacycles 

being introduced by the Hammarlun 
Manufacturing Company. The capacito 
the VU, incorporates a unique desig 
which places two capacitor sections | 
series and eliminates the need for contac 
to the rotor. The rotor is complete 
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equipment... 


ment of finer capacitors .. 


Getting to the bottom of things 


Tradition of the true engineer and scientist... no thought of personal 
glory ... only satisfaction in the development of those things which 
contribute most to a better civilization .. . tireless in his never-ending 
search for something finer . . . such is the heritage of the engineering 
profession ... to these we owe much. 

FAST engineers, true to their profession... forward looking; search- 
ing beyond the horizon and planning ahead; ever seeking those refine- 
ments that make their product better to fit the needs of TOMORROW ’S 
are eager to help you plan for the new day just ahead. 

How well they are prepared to cope with tomorrow’s problem can 
be demonstrated by their use of X-Ray as an instrument in the develop- 
. 1935* found them applying this scientific 


Grow device as part of research and manufacturing procedure . . . another 


ay 


pang nb = 


SPECIALISTS IN: Fixed Paper Dielectric 
Capacitors in Oil or Wax; Impregnated and 
Filled, or Polystyrene Film Units. In Card- 
board or Metal, Rectangular or Tubular Con- 
tainers, For use in Electrical, Radionic, Scien- 
tific or Television Equipment. 

Power-Factor Correction Capacitors, Heavy- 
Wire (No. 12 to No. 20) Choke Coils, air or 
iron core, for RF or Radio Noise-Suppression. 


AVAILABLE LITERATURE: 


aw proof of FAST years-ahead investigation and getting to the bottom of things. 


*See HERMAN E. SEE- 
MANN, PHYSICIST, 

KODAK RESEARCH 
LABORATORIES, ''Mis- 
cellaneous Applications of 
Radiography and Fluoros- 
copy,”’ Symposium on Ra- 
diograpky and X-Ray Di:f- 
fraction Methods, Ameri- 
can Society for Testing 
Materials, Philadelphia, 

Pa. (1937). 


A TRUE. 


ELECTROSTATIC 
VOLTMETER 


i 8. 
PREBARTE, LEE5IGSE Be 


BEM TERS KEY. 
HSRk HK cemtENE 


Tubular Capacitors in paper tubes. 65° or 85°C 


PACING shies cleistele so clo Fis, ccccesdieratorn alee a -aieleleemnietes SEC. I, CATALOG 25 
Polystyrene Capacitors in paper tubes or metal- 

INCICONtAIMNEDS Se cieteeysictceteicloes otek SEC. IV, CATALOG 25 
Hermetically-sealed Tubular Capacitors........ SEC. VI, CATALOG 25 


Subminiature Capacitors: Special Bulletin. 


Jan C-25 Approved Capacitors: refer to Jan C-25, “Specifications” 


Power-Factor Correction Capacitors SECS. I, IJ, III, 1V, CATALOG 27 


Capacitor Specialists for Over A Third of A Century 
3169 North Pulaski Road, Chicago 41, III. 
“WHEN YOU THINK OF CAPACITORS ... THINK FAST” 


ALWAYS... ‘‘on the beam’”’ 
with Staudard #tezo CRYSTALS 


ws 


This instrument permits voltage 
readings on AC or DC circuits of 
very high resistance. The only cur- 
rent drawn is the very small leak- 
age current and a very low 
capacitance current on AC circuits. 
Very useful for the many high volt- 
age—lowcurrentcircuits employed 
in nuclear research. Available with 
fullscale voltages ranging between 
300 and 3500 volts. Special lab- 
oratory instrument available with 
full scale reading of 150 volts. Full 
scale capacitance ranges from 8 
mmfds for the 3500 volt model to 
100 mmfds for the 150 volt instru- 
ment.Magnetic damping. 214’ dial. 
Write for complete specifications. 
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If it is important for your transmitting 
and receiving equipment to stay “on 
the beam’’—always, regardless of at- 
mospheric extremes and rough han- 
dling—be sure to specify Standard 


Standard 


CARLISLE, PEN 
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Piezo Crystals. They’re built to take 
it. Send for our completely illustrated: 
catalog or submit your problems to 


our engineers for recommendations. 


FERRANTI ELECTRIC, INC. 


o Aa, 30 Rockefeller Plaza © New York 20, N. Y. 
5 FERRANTI, LTD., Hollinwood, England 
NA = 


FERRANTI ELECTRIC, LTD., Toronto, Canada 
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SMALL 
RELAYS 


POWER 
RELAYS 


LATCH 
RELAYS 


SENSITIVE 
RELAYS 
4 


Instrument- 


SEQUENCE Controlled 
RELAYS 


RELAYS 1 et 
» SETS 


Special- 

Purpose 

RELAYS = 
¢ : ¢ 


STRUTHERS 
“DUNN 


Standard relays and timers 
match 4 out of 5 requirements 


™ » 


TIMING 
UNITS 


STAVIMERS DUNK INC © 


STRUTHERS-DUNN, INC., 150 N. 13th St., PHILADELPHIA 7, PA. 


BALTIMORE * BOSTON * BUFFALO * CHARLOTTE « CHICAGO © CINCINNATI 


CLEVELAND * DALLAS * DETROIT ¢ KANSAS CITY LOS ANGELES 
MINNEAPOLIS * MONTREAL * NEW ORLEANS © NEW YORK * PITTSBURGH 
ST. LOUIS ©. SAN FRANCISCO ¢ SEATTLE SYRACUSE * TORONTO 
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isolated by the use of Pyrex glass ba 
bearings. As a result of this constructior 
contact and bearing noise is eliminate 
completely. The series design also permi 
a more symmetrical design of the capacite 
itself and consequently allows better circu: 
layout. 
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Capacity-Resistance-Inductance Bridge 
The new Clough-Brengle Model 77 
capacity-resistance-inductance bridge | 
used to measure the capacitance of pape! 
mica, electrolytic, ceramic, and air cz 
pacitors; the stray capacitance of bushing: 
switches, and wiring; the dissipatio: 
factor of capacitances; the leakage curren 
of electrolytic capacitors; the resistance 
of composition and wire-wound resistors 
the inductances of coils and transformers 
the storage factor (Q) of inductances 
the turns ratio of transformers; the insula 
tion resistance of capacitors, bushings, an: 
barriers; and the quality of capacitor 
already wired into a circuit. Model 77 
has good accuracy and is small in siz 
and light in weight. For informatio: 
write to the Clough-Brengle Company 
Department EZ, 6014 Broadway, Chicag 
40, Il. 


Germanium Rectifiers. The Generz 
Electric Company has announced ne\ 
diffused junction germanium rectifiers fo 
use in computers, magnetic amplifier: 
television receivers, and telephone switch 
boards. The new series includes fou 
models, 4JA7A7, 4JA1A2, 4JA1A3, an 
4JA2A4. They are hermetically seale 
and extremely small in size. Forwar 
resistance of the new units is very low, les 
than 2 ohms at rated load. Back re 
sistance and peak inverse voltages ar 
high. Glass-to-metal seals are used t 
seal the units hermetically against de 
teriorating elements. The rectifiers mee 
stringent humidity, shock, and vibratio: 
requirements. Peak inverse voltages rang 
from 100 to 400 volts. D-c output into . 
resistive load ranges from 75 to 500 milli 
amperes. Full-load voltage drop is 0. 
in three models and 0.7 in the fourth. A 
ratings are at ambient temperatures up t 
55 degrees centigrade. Further informa 
tion on the new germanium rectifiers i 
available from Department N-13, Inquir 
Section, General Electric Electronics Divi 
sion, Electronics Park, Syracuse, N. Y. 


TRADE LITERATUR! 


Transformers for Air-borne Rada 
Equipment. Featuring typical example 
of specialty transformers for air-born 
electronic equipment, a brochure, complet 
with illustrations and descriptions, ha 
been issued by Goslin Electric and Manu 
facturing Company, a division of Th 
Goslin Corporation, Burbank, Calif. Th 
brochure outlines applications of trans 
formers custom-engineered especially fo 
air-borne radar, gyro, and communica 
tions equipment, and describes construc 
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JUST OFF THE PRESS.-. 
and yours for the asking! 


| y | ‘ be is | l } % ‘ 
ee pee , tt 

= ea Manuracrune @ br 

—eee a H pe 

: ; ; 

0 ig 


insulators and pole line hardware | 


This new revised edition lists . . . in 72 


ie YOU SIMPLIFY stocks and stocking operations. Es 
ages... ALL the pole line hardware, as Fee weer es bid 
pag P 2, YOU PAY LOWEST PRICES because RM items are & 
well as‘ALL the power insulators and giandaed items... ae ae in large quantities. a 
suspension hardware you need for 3. YOU GET PROMPT SERVICE because RM items are | 
handling over 95% of your jobs. Mail earch in ee ee Locke Renal and Distributors’ | 
warehouses. 


coupon today for your free copy. Place 
the RM* items on your standards list 4, YOU GET FAST DELIVERY because RM items are | 
always in production ... on hand for immediate 


...and you'll benefit five ways: shipment fei eeoee 


f 
rr 


"RM (Repetitive Manufacture because eye availability of RM items See you to 

A program reaignea to iia Mecitee the match future extensions to present construction. 
installed cost per kilowatt on line and station 

Eaeeoent | mes MAIL THIS COUPON TODAY mm mm 


LOCKE DEPARTMENT—GENERAL ELECTRIC COMPANY 
BALTIMORE, MARYLAND 


f O C K a Please send me my copy of Locke’s new RM* Handylog. _ a 


: NAME a | 
LOCKE DEPARTMENT s) TITLE ne 
GENERAL ELECTRIC COMPANY | CuaNy Co oo : : 
MARYLAND 
BALTIMORE, ee 


Before you buy , : See what Locke’s Got? | 
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tion features, electrical characteristics 
dimensions, weights, and _ specifications 
The brochure can be obtained by writin; 


to Department AT, Goslin Electric an 
Manufacturing Company, 2121 West Oliv 
Street, Burbank, Calif. 


Precision Control Systems. A 12-pag: 


guide to precision automatic control com 
0 i @ r ponents has been issued by the Transicoi 
Corporation, 107 Grand Street, New Yor! 


13, N. Y. Included are numerous photo 
graphs and diagrams of control component 


as well as full descriptions of basic Transi 
coil control motors, motor-driven inductior 
generators, miniature gear trains, servi 


amplifiers, and combination units, all o 
which are electrically and mechanicall; 


adaptable to match automatic contro 
requirements precisely. Copies of thi 
Transicoil Bulletin C7 are available ot 
letterhead request to the manufacturer. 

Electric Equipment for Chemical Proc 


essing. A 15-page booklet that cata 
logues and describes electric equipment fo: 
chemical processing is available from thé 
Westinghouse Electric Corporation. Di 


wis Di-tert-butyl-para-cresol (DBPC) is added in liquid form to vided into three main sections, powe: 


transformer insulating oils, their resistance to oxidation is increased generation distribution, and utilization 


and their useful life is greatly extended. the booklet illustrates | and explains th 
function of electric equipment as varied a 


The value of Koppers DBPC as an inhibitor for new or reclaimed oil turbine-generators and bus duct. Appa 
has been proved. Actual use has confirmed the accelerated oxidation tests ratus such as power centers, rectifiers 
shown below. Further, many manufacturers of transformers now endorse chemical motors and controls, and ad 
the use of DBPC, and most major suppliers of transformer oil will, on justable-speed drives are covered, givin; 
request, furnish new oil that has been inhibited. the standout characteristics and advantage 


of each to the chemical processing industry 
Where applicable, circuit diagrams, rat 
ings, and installation pictures are pre 
sented. For a copy of this booklet, B 
5656, write Westinghouse Electric Cor 
If desired, we can furnish a compounded oil solution of DBPC called poration, Box 2099, Pittsburgh 30, Pa. 
Impruvol 20. Impruvol 20 can be used with simple equipment. Its 
application presents no more problem than the application of in- 
sulating oils themselves. Order Koppers DBPC or Koppers Impruvol 
20; the choice is yours. 


When ordering new or make-up transformer oil, make certain it is in- 
hibited. And use DBPC to prolong the life of your reclaimed oil. The 
savings you'll get will be worth your while. 


Machine Tool Catalogue. Specification 
of all lathes, shapers, drill presses, attach 
ments, chucks, tools, and accessories ar 


ined in a new 88-page catalogue 
KOPPERS COMPANY, INC ee ‘ee . 
; eed r a 5205, released by South Bend Lath: 
a. @ Chemical Division, Dept. EE-23, Pittsburgh 19, Pa. Company. Several of South Bend’s lates 


machine tool developments are featurec 
for the first time. These include a nev 
type of pedestal tool grinder plus man: 
tools and attachments for South Ben 
lathes, drill presses, and shapers. Copie 
may be had from any South Bend dis 
tributor or by writing directly to Soutl 
Bend Lathe Works, 425 East Madiso1 
Street, South Bend 22, Ind. 


Null System of Measurement. Th 
Ohmart Corporation offers, with th 
introduction of the Ohmart Densit 
Gauges, a simple, direct method of measur 
ing many unusual process variables, wher 
density is a function of the measuremen 
desired. The penetration power of radic 
activity is employed in the new system t 
make possible measurements heretofor 
considered impractical or impossible be 
cause of such conditions as high tempera 
tures or pressures, or corrosive or erosiv 
elements. Liquid level and_ interfac 
liquid level, surface films, specific gravity 
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er: 
BIDDLE 


@ ELECTRICAL TESTING INSTRUMENTS 


@SPEED MEASURING INSTRUMENTS 


go Zeccowtl Vie @ LABORATORY & SCIENTIFIC EQUIPMENT 


JAMES G. 


BIDDLE CO., 


1316 ARCH ST., 


PHILADELPHIA 7, PA. 


BRIDGE-MEG®. 


SAVES THE COST OF 
TWO INSTRUMENTS 


SAVES TESTING TIME 


The Bridge-Meg is really two instruments 
in one. It combines a Wheatstone Bridge 
for measuring conductor resistance of 
coils, resistors and circuits, and a Megger 
direct reading ohmmeter for measuring 
electrical insulation resistance. A Varley 
Loop feature for locating faults on wires 
may also be included. The combined, 
compact instrument weighs about 15 lbs. 

Practically everything you need is pro- 
vided in the Bridge-Meg for electrical 
resistance measurements from a fraction 
of an ohm up to 1000 megohms. A multi- 
position rotary switch changes internal 
connections between insulation resistance 
tests, Wheatstone Bridge and the Varley 
Loop connection. Scale reads directly in 
ohms and megohms. 

The Bridge-Meg requires no batteries 
or outside source of current. Test current 
is supplied by a hand-cranked generator. 
Its constant-voltage mechanism eliminates 
the “human element” in the speed of 
turning the crank. 

Available complete with carrying case 
and test record cards in a standard selec- 
tion of 5 ohmmeter scales. 

Write for 12-page Bulletin 21-60-EE. 
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MEASURES ELECTRICAL 
RESISTANCE AS LOW AS 
10 MICROHMS 


Megger® Portable 
Low Resistance Ohmmeters 


Self contained battery-operated and rec- 
tifier-operated types of Megger Low 
Resistance Ohmmeters have just been 
developed. They are designed for hard 
routine and emergency service in measur- 
ing contact resistance, such as in circuit 
breakers, relays, switches, bonds, con- 
nections and joints, commutator bar-to- 
bar tests and the like. 

These portable instruments (weight 19 
Ibs.), are designed for low resistance 
measurements in the shop and in the field. 
They are of moderate cost and are accu- 
rate to within 1.5% of full scale deflection. 

Model 1B operates from two 4 FH dry 
cells mounted inside the case. 

Model IR operates from a rectifier, 
built inside the instrument case, for con- 
necting to 115 volts, 50-60 cycles. 

These new instruments operate on the 
same crossed-coil ohmmeter principle as 


MEGGER® 
MANUAL 


tells you 
how to test 


ELECTRICAL 
INSULATION 


This 94 page manual is in demand by edu- 
cators as well as practical electrical men. 
It covers subjects of necessity to anyone 
who is responsible for electrical equipment. 
‘Why Test Insulation Resistance?” 
‘Preparation of Apparatus for Test” 
Tests When Drying Out Wet Apparatus” 


JAMES G. BIDDLE CO. 
1316 Arch St., Philadelphia 7, Pa. 


Please mail me 


O Bulletin 21-60-EE (© Bulletin 24-46-EE (0 Bulletin 21-J-EE 


Name 
Job 
Company. 
Address 


the Ducter Low-Resistance ° 
Ohmmeter, with pointer _o 
indications of resistance and 
no necessity for balancing 
or voltage adjustment. Any- 
one can operate this equip- 
ment — no special training 
or experience is required. 
Write for 
Bulletin 24-46-EE. 


MICROHMS 


SRARECHIONS Rik RERNG aieroN 
RERYTANCE OF KCTNEAL Oreo 


These are but a few of the 14 chapters that 
are built around the subject of testing elec- 
trical insulation resistance...and, of 
course, effective use of the Megger® Elec- 
trical Insulation Resistance Tester sold in 
the U. S. only by the James G. Biddle Co. 
Supply is limited. Please write on your 
company letterhead for INSTRUCTION 
MANUAL 21-J-EE. 
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| unit weight per unit area, gas or liquid 
| composition are a few of the variables that 
can be measured with accuracy and sensi- 
; | | tivity by this new Null System of measure- 
ment. Basis for the new Density Gauge 


is the Ohmart Cell, in which radioactive 
energy is converted directly into electric 


energy, thus eliminating any need for a 

[2 OW i" Re high-voltage power supply. Detailed in- 
formation is contained in Ohmart Bulletin 

P 10414, available upon request from The 

Ohmart Corporation, 2347 Ferguson Road, 


Cincinnati 38, Ohio. 


fo l Service Parts Directory. A compre- 
hensive, 142-page “Service Parts Direc- 
tory,” containing schematic diagrams, parts 
lists, and top and bottom chassis views for 


the 71 1950 and 1951 RCA Victor tele- 
vision receivers, has been announced by 
the Tube Department of RCA Victor. 


Designed for the convenience of television 
service dealers and technicians, the direc- 
tory speeds and facilitates the selection of 


service parts. The directory is available 
now from RCA tube and parts distributors. 
e 
e 


ES Metering Applications. A 20-page book- 
° let describing metering applications fo1 
i. :, watt-hour meters has been announced a: 
e available from the General Electric Com. 
dae pany, Schenectady, N. Y. Designatec 
e GET-1905, the new bulletin contain: 
e circuit wiring diagrams for the variou: 
ae metering applications. It also describe: 
° watt-hour-meter constants and registe! 
PECO Regulated Rectifiers For a reliable, accurate, regulated data, the determination of watts load 
PEC 615 Series rectifier type power supply for power- and the use of watt-hour meters wit 
ing the various sections of electronic instrument transformers. 
computers, the Power Equipment Company has developed the PEC 615 series 
of units. Already installed and powering some of the larger computer installa- D-C Solenoids, - Cannon - Bice 
tions in the country, these units have an extremely low maintenance program pany has issued a new, revised catalogu 
for equipment of this size. covering the company’s line of d- 


solenoids. The 72-page bulletin show 
82 distinct types in 5 shell diameters anc 
25 different coil windings for intermitten 


SPECIAL FEATURES PECO Custom Ruilt and continuous duty. Photographs, di 


mensional sketches, sectional views, variou 


@ Each power supply is insulated from RE GULATED RECTIFIERS types of charts are among the illustrations 
ground so that either polarity may be The basic engineering data include dut 


For complete specifications, write for Bulletin No. 109 today. 


rer adedtasequired: To meet the requirements of closely cycle, rated voltage, stroke, current drair 
' regulated and filtered rectifier type ambient temperature, and tractive fore 
@ Each power supply is equipped with power supplies, where the total of each type. For copies of the bulletir 
a “high-low” protective system. amount of power is too great to be DCS3-1952, write Cannon Electric Cate 
: : : logue Department, 420 West A Ks 
@ All tubes used are operated at con- assembled into a_ single cabinet, oi hace 31, Calif. ih 
servative ratings to provide long-life, with Power Equipment Company paki pi 3 
ropa TPO RE Er PE pared to build equipments arranged 
; : for mounting on racks, and de- Timing Relays. The Allen-Bradley Con 
@ At the time of starting, the voltage iS signed to generally conform with pany is offering a 16-page bulletin featurin 
automatically applied and slowly raised the customer's existing or proposed its complete line of timing relays. Flui 
to the operating condition to protect the  qpparatus. For complete specifica- dashpot, pneumatic, and electronic time 
eiBeeranderoncdanter: tions, write for Bulletin No. 108 are described fully. It also contair 


complete operation and engineering dat: 
Applications are clearly stated. A selecte 
chart is provided along with suggestiot 


on the various factors to consider in choo 
5) n ing a timing relay for a particular applic: 
uC 


@ Fuses are provided in each thyratron 
tube plate lead for maximum protection. 


tion. A request to the Allen-Bradle 
Company, Milwaukee, Wis., will be fille 
promptly. 


POWER EQUIPME 


| BatteryChargers & Battery Eliminators & 
_ 0.0. Power Supply Units & Regulated Exciters 
Ls and other Special Communications Equipment 


Porcelain Insulators. Publication of 


55 ANTOINETY DETROIT 2, MICHIGAN 36-page boolket on the * manufacture 
_ 
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Model 622 —Ultra-Sensitive Instruments 


Portable d-c and a-c thermo instru- 
ments for precision measurement of 
potentials and minute currents in elec- 
tronics or laboratory research. 


IVSTRUMENTS 


(1 @ RESEARCH 
© PRODUCTION 
@ MAINTENANCE 


For complex, or just routine measurement 
jobs, these and other specialized 
WESTON Instruments save time and 
assure dependable measurements. For in- 
formation on the complete line, see your 
local Weston representative, or write... 
WESTON Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, N. J. 


WESTON 


Susleumenls 


Industrial Circuit Tester—Model 785 


A multi-range, multi-purpose, ultra- 
sensitive analyzer, for laboratory and 
industrial checking of electrical and 
electronic circuits. Has 28 practical 
scale ranges; measures d-c and a-c volt- 
age, d-c and a-c current, and resistance. 
Accessories available to extend anges. 
Compact and portable; furnished in 
either oak or steel case. __ 
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Sensitive Relays 


A line of sensitive relays 
including the Model 705 
which provides positive 
operation at levels as 
low as 14 microampere. 
Non-chattering mag- 
netic contacts handle 
up to 10 watts at 120 
volts. 


eee e er eee eee eee ee ee ew ew Oe ee O 
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A-C Clamp Volt-Ammeter 


(Model 633, Type VA-1) For conven- 
ient and rapid measurement of a-c 
voltage and current without breaking 
the circuit. Jaws take insulated or non- 
insulated conductors up to 2” diam- 
eter. Safe, rugged, versatile. Also avail- 
able as a-c clamp ammeter, without 
voltage ranges. 


De ee A ee, A 


Model 697 Volt-Ohm-Milliammeter 
One of a line of pocket-size 
meters, Model 697 combines 
a selection of a-c and d-c cur- 
rent, and resistance ranges. 
Ideal for maintenance testing 
and many inspection require- 
ments. 


Model 686 
Electronic Tube Analyzer 


Tests tubes under exact op- 
erating potentials. Accurately 
determines true mutual con- 
ductance of all tubes, in ac- 
cordance with manufacturers’ 
rated operating conditions, 
or under special operating 
conditions. 
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Model 1411 Inductronic D-C Amplifier 


Stable amplifier provides high degree 
of resolution even at fractional loads. 
Reaches steady full scale deflection in 
a fraction of a second. Interchangeable 
plug-in range standards for either 
microamperes or millivolts. 
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High Frequency Electronic Analyzer 
Model 769 
6 instrument providin 
a self-contained Volt-Ohm-Milliam- 
meter, a high impedance electronic | 
D-C Volt-Ohmmeter, and a probe type _ 
Vacuum Tube Voltmeter for use to 
300 megacycles. Exceptionally stable 
and accurate. Has specially designed 
extremely small RF and D-C probes. 
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YOUR SPECIAL 
TRANSFORMER 


PROBLEMS TO... 


TRADE MARK 


YOu CAN SAVE many valuable man-hours and produc- 


tion hours by placing your special transformer problems 


in the capable hands of experienced STANDARD 


TRANSFORMER engineers. STANDARD engineers can 


easily detail all of your transformer requirements and 


oversee their manufacture from beginning to end. There's 


a STANDARD representative near you. Call him today! 


300 KVA indoor unit . 
sub-station or load 

center, consisting of 

high voltaged, fused 

air brake switch and 

low voltage section 

with circuit breakers 

and transformer. 


WARREN, 


REPRESENTATIVES IN 


OHIO 
PRINCIPAL 


CU Tbes 
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wet process porcelain insulators has be 

announced by Victor Insulators, Inc 
This booklet illustrates and describes the 
various steps in the production of wet 
process porcelain from receipt of raw 
materials to final testing and shipment q 
finished insulators. The booklet may be 
obtained without charge by writing 
Victor Insulators, Inc., Victor, N. Y. : 


_ 
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Antennas and Accessories Catalogue. 
A 76-page book exclusively, cataloguing 
radio and television antenna systems, 
antennas, and accessories is available free 
of charge from United Catalog Publishers. 
This ‘‘Handi-Guide” contains data for 
types of antenna equipment with detailed 
specifications, illustrations, descriptions. 
and prices. Free copies of the Antenna 
““Handi-Guide” may be obtained by writ- 
ing United Catalog Publishers, 110 Lafa- 
yette Street, New York 13, N. Y. 


Transmission Systems for Automatic 
Process Control. A new catalogue now 
ready for distribution describes completely 
the pneumatic, magnetic, electric, elec- 
tronic, and electronic-follower transmission 
systems for use in measurement and contro! 
of flow, pressure, liquid level, viscosity. 
and specific gravity. The illustrated cata- 
logue contains performance characteristics 
and schematic diagrams of the various 
systems. Copies of Catalogue 7-50 may be 
obtained free of charge by writing Fische 
and Porter Company, 7250 Jacksonville 
Road, Hatboro, Pa. 


Control] Centers. A new 31-page applica- 
tion booklet on control centers is available 
from the Westinghouse Electric Corpora: 
tion. Stressing the case for centralizing 
all controls of an entire system in one 
group of enclosures, this booklet discusse: 
the characteristics of control centers tha 
make for flexibility of application, ease o 
servicing, and safety of operating personnel 
Three types of control centers are de 
scribed, and the various electrical com. 
ponents that make up typical units are 
illustrated and defined, A 3-step building: 
block system of planning control center: 
is given, along with check charts to aic 
the selection of the right control cente: 
arrangement. Reference tables for prope 
selection of starter size aré provided 
For a copy of this booklet, B-5627, writ 
Westinghouse Electric Corporation, Bo: 
2099, Pittsburgh 30, Pa. 


Test Methods. Eighty different method 
for testing, inspecting, and analyzing som 
90 different types of products are listed in ; 
new folder being distributed by America 
Standards Testing Bureau, Inc., 44 Trinit 
Place, New York, N. Y. Prepared to shov 
industry and business the scope of service 
available to them for the quality control c 
many products, several methods ar 
touched on briefly, such as nondestructiv 
testing; testing for performance; corrosio. 
resistance; protective coatings; chemica 


analysis; development of specifications 
product certification; and the seal c 
approval. 
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>resident’s Address. Under the title, 
AIEE Progress,” Mr. Quarles’ Winter 
seneral Meeting address discusses some 
matters of current interest to members of 
. Institute (pages 189-97). 


4 
AIEE Meetings. The recent Winter 
General Meeting in New York City set an 
all-time record for attendance and the size 
of its technical program. Some of the 
highlights of the meeting are reported 
(pages 257-63). Another recent meeting 
was the third Conference on High-Fre- 
quency Measurements in Washington, 
D. C., of which the AIEE was a joint spon- 
sor (pages 267-8). Coming meetings in- 
clude the jointly sponsored American 
Power Conference (pages 266-7), the 
North Eastern District Meeting in Boston 
(page 269), the Southern District Meeting 
in Louisville (page 268), and the Summer 
Meeting in Atlantic City (page 269). 


Education and Public Policy. In _ his 
keynote speech at the Winter Meeting 
general session, New York University’s 
Chancellor H. T. Heald considers the 
future of American education, one of the 
nation’s greatest resources, and its relation- 
ship to the national policies which we 
adopt (pages 796-9). 


Growth of the Engineer. If the engineer 
is to accept his share of the responsibility 
for the social implications arising out of his 
technical achievements, then it is essential 
that his growth as an individual keep pace 
with the times—both professionally and as 
a social being (pages 797-5). 


Edison Medalist for 1952. The annual 
Edison Medal, highest AIEE award, was 
presented this year to Vladimir K. Zwory- 
kin for his contributions to electronic 
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research. Full texts of the addresses by 
J. F. Calvert, who spoke on the history 
of the medal, E. W. Engstrom, who out- 
lined the Medalist’s career, and Dr. 
Zworykin’s acceptance, ‘are included in 
this issue (pages 207-09). 


Good Industrial Relations. With the 
development of mass production and big 
business during the past 3 decades, the 
question of industrial relations has become 
a complex problem. This article suggests 
some “‘steppingstones”’ towards good indus- 
trial relations that can be built by each of 
the groups involved: management, the 
employees, and organized labor (pages 
204-06). 


Television Monitoring of Generating 
Station Stack Emission. As neither the 
light intensity of the object being viewed 
is fixed nor can the background be con- 
trolled to provide optimum camera-tube 
response, this type of industrial television 
is more difficult than most applications. 
The 2-year-old installation discussed here 
employs a special automatic electronic- 
iris-control unit which adjusts the camera 
lens to the varying light conditions (pages 
224-7). 


Design Chart for Single-Layer Air-Core 
Transformers. As tapped single-layer 
air-core coils have wide applications in 
the electrical and electronic arts, this chart 
can facilitate design of these coils without 
resorting to trial and error (pages 248-9). 


Civil Defense Communications. They 
are required to give advance warning of 
impending attack, and after an attack to 
dispatch and direct forces who combat 
fires, rescue trapped people, control traffic, 
and so forth. These communications must 
be rapid, reliable, secure, simple to operate, 
and able to interconnect all points between 
which communication is necessary (pages 
218-22). 


The Combustion Gas Turbine. Gas 
turbines have been successful commercially 
as prime movers for over 3 years. Their 
history suggests that turbines deserve con- 
sideration for numerous applications when 
economic comparisons are being made. 
Possible applications are included (pages 
252-6). 


Physiologic and Pathologic Effects of 
Microwaves. Experiments indicate that 
microwave treatment, by increasing the 
temperature of the tissues, apparently 
causes an increase in blood flow. How- 
ever, particular caution must be exercised 
as microwave diathermy also can cause 


Bimonthly Publications 


The bimonthly publications, Communica- 
tion and Electronics, Applications and Industry, 
and Power Apparatus and Systems, contain 
the formally reviewed and approved 
numbered papers (exclusive of ACO’s) 
presented at General and District Meet- 
ings. The publications are on an annual 
subscription basis. In consideration of 
payment of dues, members may receive 
one of the three publications; additional 
publications are offered to members at an 
annual subscription price of $2.50 each. 
Nonmembers may subscribe on an advance 
annual subscription basis of $5.00 each 
(plus 50 cents for foreign postage payable 
in advance in New York exchange). 
Single copies, when available, are $1.00 
each. Discounts are allowed to libraries, 
publishers, and subscription agencies. 


cataracts as well as damage to ischemic 
tissues, or regions in which there are 
collections of fluid, marked edema, effu- 
sions, bony prominences, or a tendency to 
hemorrhage (pages 239-44). 


Nuclear Research Laboratories’ Power 
Supply. The requirements are presented 
in terms of utility and research power. 
Emphasis is placed on flexibility and safety 
(pages 272-18). 


The S. §. United States. Constructed 
basically as a naval auxiliary, safety, high 
speed, long range of operation, and rapid 
conversion from a commercial vessel to 
troop transport were required. Here 
the electric installation, more modern and 
complex than that of any other passenger 
vessel, receives particular attention (pages 
230-5). ie 
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Air Polution Prevention. Electric gener- 
ating stations havéhad millions of dollars 
spent on theitequipment to remove a 
large percentage of the dust carried by the 
flue gases. Although electrostatic pre- 
cipitators are stressed, mechanical col- 
lectors are also discussed as well as the 
advantages of combining them in series 
to obtain as much as 99-per-cent efficiency 
(pages 200-04). 


Membership in the:American 
Institute of Electrical Engineers, 
including a subscription to this 
publication, is. gpep to most elec- 
trical engineérs. Complete in- 


formation as to the membership 


grades, qualifications, and fees 
may be obtained from Mr. H. H. 
Henline, Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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November 10th, 1952, 24 hours after its installation in Harspranget, Sweden, 25 1 
north of the arctic circle, the first 380 kV oil circuit breaker ever in se 
was extensively tested. Soa te 

While in earlier field tests on a single break the short circuit rating had been 
monstrated, in the present tests the line and reactance interrupting perform 
was thoroughly investigated by switching the 300 miles of line, the 345 MVA tr 
formers and up to 180 MVA reactors in all combinations. 
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Voltages before Overvoltage factors r 
tests ted to phase voltag 
300 - 538 kV 


Line 300 miles + 330 MVA transformer 
(at the other end of the line) M2 - 410 KV 
Line 300 miles + transformer + reactor 410 kV 
60-180 MVA (at the other end of the line) 


345 MVA transformer at no load 436 kV 


345 MVA transformer + reactor 
40-80 MVA 390 - 412 kV 


All operations were performed to complete satisfaction, mechanically and elt 
cally. The overvoltages recorded during tests remained below 2,5 times phase 
tage that is below 1,44 times line voltage even with voltages before test of 5: 
RMS. The ortojector breaker passed these most difficult tests under the hii 
voltages successfully without resistors. 


Features 8600 MVA symmetrical interrupting rating / 1000 A rated curr: 
380 kV rated voltage / 1775 kV impulse withstand level. 

The 380 kV ortojector breaker is a low oil content breaker with two oil- 
interrupting chambers supported by solid insulating bases. Only two breaks per § 
operated by a mechanical mechanism assure complete reliability in operatior 
simplicity in maintenance. 

The vertical disposition of the insulation gives full protection against rain, 
and condensation. 
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SPRECHER & SCHUH LTD. ATELIERS DE CONSTRU 
AARAU ELECTRIQUES DE DELL 
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Lead-Through Hermetic Terminals 
(Designed for soft-soldering) 


Superior ceramic terminals for hermetic seals are 
now available in an AlSiMag Alumina Body which 
meets L5A Requirements of JAN-I-10 specifications. 

Some sizes and styles are carried in stock ... or 
they can be custom made for your specific require- 
ments. STOCK ITEMS ARE SHOWN IN BULLETIN 
NO. 524, SENT ON REQUEST. 


Our broad experience in metal- 
ceramic combinations is avail- 
able to you on your request. 


Bist YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 
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ROTARY 
SWITCHES 


3% Single deck, single pole, 
36 or 60 positions 

x Easily Gunged 

¥ Large Current Capacity 

%* Non-Shorting with Detent, 

+c Isolated Shaft 

ye Four Point’ Mounting 


Here’s the answer to complicated 
5 


range or circuit switching prob- 
lems in high quality test equip- 
ment or experimental apparatus. 
A number of switch decks may 
be ganged. Both switches have a 
special detent which also pro- 
vides the non-shorting action. 
The rotor arm is actually lifted 
as it moves from one contact to 
the next. This Shallcross design 
provides more usable contacts in 
less space than conventional non- 
shorting switches. Write for 
prices and drawings. 


SHALLCROSS MANUFACTURING CO. 


11 ¢ Lincoln Ave, 


SPECIFICATIONS 


Types 10061-S (60 pos.) and 10054-S (36 pos.) 
Shaft Extension: 1" beyond spacers 

Size: 47%'' sq. x1" d. 

Insulation: Phenolic. Isolated shaft. 

Avge. Contact Resistance: 0.006 ohms max, 


[Sif 1006 1-5] #10054-5 


Voltage Breakdown: 
Current Capacities 


Collingdale, Penna. 


Carrying — 
Breaking—] 2 amps. at] 3 amps. at 


Snallcross 
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INDUSTRIAL NOTES ... 


General Electric Notes. Warde B. String- 
ham, of Washington, D. C., has been 
elected a commercial vice-president of the 
General Electric Company by the Board 
of Ditectors. He will succeed Edwin E. 
Potter who is retiring after 43 years of 
service. 

The General Electric Supply Company 
will establish new district offices at Grand 


Rapids, Mich., Sacramento, Calif., and 


San Antonio, Tex. Wilfred J. Richter 
will be district manager at Grand Rapids; 
Edwin M. Ames, district manager at 
Sacramento; and Berl M. Raborn, dis- 
trict manager at San Antonio. They 
now will have 45 district offices. 

Roger F. Long of Chicago, Ill., has been 
appointed sales manager for equipment 
tube sales in the central region, with head- 
quarters in Chicago. He has been a sales 
representative for G-E equipment tube 
sales since 1948. 

Establishment of 26 district offices of 
the Major Appliance Division in the re- 
organization of the division’s field forces, 
was announced by Herbert A. Warren, 
manager of distribution. The new dis- 
tricts and managers for the Eastern region 
with headquarters at New York City are: 
New York (manager to be announced); 
Boston, Mass., A. E. Andres; Hartford, 
Conn., J. E. Stormont; Buffalo, N. Y., 
Lee D. Nutter; Philadelphia, Pa., J. F. 
Pieper; Allentown, Pa., T. R. Mac- 
Dougall; Pittsburgh, Pa., R. A. Sweeney. 
The Southeastern region will have its 
headquarters at Atlanta, Ga., with the 
following districts and managers: Atlanta, 
W. R. Hull; Washington, D. C., Ralph 
J. Mowry; Raleigh, N. C., J. Murray 
Walker; Nashville, Tenn., C. E. Mighell; 
Memphis, Tenn. (to be announced). The 
Central region with headquarters at 
Chicago, III., will have the following dis- 
tricts and managers: Chicago, (to be 
announced); St. Paul, Minn., J. T. 
Davis; Omaha, Nebr. (to be announced); 
Detroit, Mich., Edward L. Stehle; In- 
dianapolis, Ind., Dorian B. Hull; Cleve- 
land, Ohio, Robert B. Beale, Jr. The 
Southwestern region will have its head- 
quarters at Dallas, Tex.: Dallas, R. V. 
MacDonald; Kansas City, Mo., (manager 
to be announced); Houston, Tex., (to 
be announced); Denver, Colo., L. B. 


Bundy. ‘The Western region with head- 
quarters at San Francisco, Calif.; San 
Francisco, Calif.. H. Gordon Smith; 


Seattle, Wash., Robert T. Skeer; Los 
Angeles, Calif., Charles M. Rowland; 
Salt Lake City, Utah, Fred K. Hagar. 

T. J. Marshall and K. W. Macdonald 
have been appointed Construction Ma- 
terials district representatives. Mr. Mar- 
shall has been assigned to handle Accessory 
Equipment products in the North Central 
district. His office will be at 5726 West 
51st Street, Chicago, Ill. Mr. Macdonald, 
will represent the Columbus trading area 
of the division’s Great Lakes district, His 
office will temporarily be at 925 Euclid 
Avenue, Cleveland, Ohio. 


RCA News. Emanuel Sacks has been 
named Vice-President and General Man- 


hen writing to advertisers 
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| 
ager of the RCA Victor Record Depart- 
ment. In addition to his new responsibili- 
ties, Mr. Sacks will continue to function as 
Staff Vice-President of RCA. As head of 
the Record Department, he succeeds 
Paul A. Barkmeier, who has been named 
Vice-President and Director of Regional 
Offices of the RCA Victor Division. 

Election of Lewis L. Strauss as a Director 
of the Radio Corporation-of America and 
of the National Broadcasting Company 
was announced. 


Servel News. Paul R. Kennedy has been 
appointed southern manager for the public 
utility division of Servel, Inc., with head- 
quarters in Atlanta, Ga. He will be in 
charge of the company’s relations with 
utility companies throughout the South. 

W. E. Baker, vice-president and as- 
sistant to the president of Servel, Inc., has 
retired. He came to Servel in 1934 as 
vice-president in charge of manufacturing 
continuing as the company’s production 
chief until 1951, when he was appointed 
vice-president and assistant to the presi- 
dent. Before joining Servel, Mr. Baker 
spent over 20 years in various executive 
positions with Westinghouse and General 
Motors. 


Sprague Electric Announcement. Gil- 
bert B. Devey- has been appointed to the 
Application Engineering staff of the 
Sprague Electric Company, North Adams, 
Mass., it has been announced. Mr. 
Devey will co-ordinate Sprague’s applica- 
tion engineering efforts on printed circuits 
and ceramics. 


IRC Opens Chicago Sales Office. The 
International Resistance Company, Phila- 
delphia, Pa., announces the opening of a 
Chicago Sales Office, located at 4013 
North Milwaukee Avenue, Chicago 41, 
Ill. Frank R. McMillan, formerly As- 
sistant Sales Manager of IRC’s Radio 
Division, has been appointed District 
Manager, and Robert M. Butler, pre- 
viously Assistant Sales Manager—Merchan- 
dise Division, has been named Assistant 
Mana 


Armour Research Foundation Announces 
Appointment. John P. Skinner, assistant 
manager for program development at 
Armour Research Foundation of Illinois 
Institute of Technology, has been named 
manager of the Foundation’s Magnetic 
Recording division. Mr. Skinner’s office 
serves 50 domestic and foreign 
companies licensed to manufacture mag- 
netic recording equipment under Founda- 
tion patents. This involves furnishing 
requested information to licensees, in- 
forming them of new developments, and 
developing marketable applications 
magnetic recording. 


some 


Ford Instrument Company Names Safety 
Director. Gilbert F. Tyler has beer 
appointed Safety Director of the Forc 


(Continued on page 22A) 
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The KLIXON C6360 is a current type relay which means that the 
entire motor current flows through it. Therefore the wire in the 
coil winding is heavy enough to be used for leads, eliminating 


serew terminals. And since sleeves of Natvar 400 are reasonably 
low in cost, and are easily slid over the leads, assembly is quicker R D E p p 
and less expensive. Also, leads can be color coded, because Natvar 


400 is furnished in bright, distinctive colors. 


Bee Protective devices and controls, manufactured by 
Spencer Thermostat Division of Metals & Controls Cor- 
poration, are used by foremost makers of refrigerating and other 
electrical equipment to assure safe, continuous operation under 
all service conditions. 


Since reliability of KLIXON devices is essential, only the best 
materials are used. Natvar 400 extruded plastic tubing has been 
selected as the most suitable lead insulation for the starting relay 
shown above because of its excellent physical and electrical 
properties and its dependable uniformity. 


Natvar 400 and other Natvar flexible insulating materials are 
available either from your wholesalers stock or direct from our own. 


mm NATVAR CORPORATION 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


203 RANDOLPH AVENUE @®© WOODBRIDGE, NEW JERSEY 
Marcu 1953 
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NATVAR 400 


Natvar Products 


Varnished cambric—straight cut and bias 
Varnished cable tape 

Varnished canvas 

Varnished duck 

Varnished silk 

Varnished special rayon 
Varnished Fiberglas cloth 
Silicone coated Fiberglas 
Varnished papers 

Slot insulation 

Varnished tubing and sleeving 
Varnished identification markers 
Lacquered tubing and sleeving 


Extruded plastic tubing and tape 


Extruded plastic identification markers: 


Ask for Catalog No. 22 


21A. 
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Instrument Company. Mr. Tyler was 
formerly superintendent of the safety 
engineering division of the National Surety © 
Corporation, and before that worked in| 
the same capacity for the Atlantic division | 


of Pan American World Airways. 


Simplex Wire to Build New Plant. The 
Simplex Wire and Cable Company of 
Cambridge, Mass., has announced plans 
to establish a branch factory at Newington, © 
near Portsmouth, N. H:; for the manufac- 
ture of submarine cable. Present plans 
call for the employment of 200 persons. 
Operations will be carried on by the 
Submarine Cable Division of the company. — 
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High-Voltage Selenium Rectifiers. Two 
high-voltage selenium rectifiers, _ type 
V75HF and type V/00HF, have been 
developed by International Rectifier Cor- 
poration, El Segundo, Calif., for use in 
television equipment in which long life 
and reliability are of prime importance. 
The units are designed with ferrule 
terminals for insertion into standard 30- 
ampere fuse clips. The diameter of the 
units is 9/16 inch. The type V75HF is 
31/, inches long and the type V/00HF is 
45/35 inches long. Both units are designed 
to deliver 5 milliamperes into a capacitive 
load at a d-c output voltage of 1,500 and 
2,000 volts respectively. These cartridge 
rectifiers are designed to meet joint Army- 
Navy humidity, altitude, vibration, and 
shock specifications. 


BOR Re Bee ER 


STANDARD MODELS 


0-30 KVDC—series 201 
0-50 KVDC Model 2008B 
0-120 KYDC Model 2047 


Special Models to Meet 


Individual Requirements 
Static Detector. An improved static de- 


tector has been announced by Keithley In- 
struments. The model 2005 static detector 
Ba clips onto a Keithley vacuum tube electrom- 

eter, providing a convenient and highlh 

Check These Advantages sensitive combination for detecting pee 
locating static charges. The electrometer 
The voltages which are equally searching for defects and physical damage accessorys, CODSIStS > PFO ATE ey aes 


are far less damaging than the equivalent a-c voltages. eratlen telescoping. tubcs and Sane 
aluminum rod. When clipped over the 


Model 2047 
0-120 KV DC 


~ The slope of the voltage endurance curve is such that the time of voltage HI terminal of the electrometer, the tubes 
application is not nearly so critical with d-c as with a-c. ak x anield Foray ai limiting 2a 

; ivity to a narrow cone along their axis. 

¥ The problems associated with d-c testing of large equipment are far Qualitative results are obtained by noting 
simpler, as a testing device with limited capacity can be used. Therefore, ths coneceon of the mnSten eee 
the d-c tester is a small, relatively portable device which can utilize any nity can be-varied by eee ee 


ing the inner tube. With the tube lowered 
to maximum sensitivity, a charged pocket 
w The use of the d-ce test voltages required will give assurance that the ee throws ‘the ‘pointer Qi seals are 

insulation has passed a voltage test which can be coordinated with con- cetante Dok 10 iets Sa ease 


ventional machine lightning arrester protection. Pease Carnes mn ete aie 
> gie Avenue, Clevelan 


~ Field Engineers Throughout 15, Ohio, 
3 the Country to Discuss 
Your Applications 


convenient power supply. 


Carrier Telegraph System. Either 


BET A i a a physical or carrier derived voice circuits 
ectric orporation can be divided into a number of telegraph 

| channels with the Lenkurt type 24C 

e New York 29 amplitude-modulated carrier-telegraph 


ENright 9-8520 | equipment. Up to 18 duplex telegraph 
(Continued on page 32A) 


333 East 103rd St. 
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EL SEGUNDO 
CALIFORNIA 


SELENIUM DIODES 


DIAMETER: From 1/8” to 13/32” 
LENGTH: From 1/4” to 1/2” 
RMS applied voltage: 
From 26 volts to 104 volts 
RMS input current: 
max. 500 microamperes 
DC output voltage: 
From 20 volts to 80 volts 
DC output current: avg. from 200 
microamperes to 5 milliamperes 
Reverse Leakage at 10 volts RMS: 
0.6 microamperes to 2.4 microamperes 
Potted in thermosetting compound 
Temperature Range: 
From -60° C to 100° C 
Available in 1, 2, 3 and 4 cell Diodes 


Send for Bulletin SD-1 


POWER RECTIFIERS 


CELL SIZES: From 1”x 1” to 64”x 7%” 
CURRENT RATINGS, per cell: 

0.125 amperes to 7 amperes 
VOLTAGE RATINGS, inverse per cell: 

22 volts rms to 40 volts rms 
Efficiency to 87%. Power factor 95% 
Suitable for oil immersion. 
Ratings to 250 KW. Send for Bulletin C-349 


rINTERNA T10 " g L RE CT ; FIER | 


General Offices: 1521 E. Grand Ave., El Segundo, Calif. * Phone: El Segundo 1890 
Chicago Branch Office: 205 West Wacker Drive e Phone: Franklin 2-3889 
New York Branch Office: 12 West 32nd Street, N. Y¥.1 e Phone: Chickering 4-0017 
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specify 
the new 


The new Miller BURLINGTON—a 
distinct advance in store light- 
ing—provides CORRECT lighting 
_ of high efficiency without glare. 


ing features that make for easier, 
quicker installation, and materi- 
ally reduce cost of maintenance. 


Write for Burlington Folder 


Miller has a complete line of Fluo- 
rescent, Mercury and Incandescent 
' luminaires, covering a wide range of 

industrial and commercial lighting 
| requirements. NATION-WIDE SERVICE 
| is available through Miller field engi- 
_neers and distributors. 


32A 


It provides it at L. O. C. (low | 
- overall cost)—through engineer- 


for correct 


store lighting 


High lighting 
efficiency — 
no glare 


Extremely strong, 
rigid one-piece 
steel louver 
assembly 


Engineered for 
easy lamping 
and servicing 


Modern design 
—architecturally 
styled for 
interior harmony 


THE miller COMPANY 


SINCE 1844 


meriden, conn. 
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channels can be derived from a single 4- 
wire circuit or up to.9 duplex telegraph 
channels from a single 2-wire circuit with | 
this equipment. The derived channels | 
can be used for teleprinter service, remote 
control, and other telegraphic indication. 
Frequency allocations and levels are 
compatible with other widely used carrier- | 
telegraph systems. A type 24C telegraph 
system consists of a number of channel 
terminal panels and common equipment 
as required. The transmitter, receiver, 
and relays for each channel are included 
on the basic channel terminal panel which 
occupies 3*/, inches of vertical mounting 
space on one side of a standard 19-inch 
equipment rack. All channel terminal 
panels are identical with the exception 
of the sending and receiving filters and the 
carrier frequency oscillators. Convenient 
access is provided for all controls and 
terminations to simplify installation, adjust- 
ment, and maintenance, and a selector 
switch on the panel provides four loop 
options. Complete information about the 
24C carrier telegraph system can be 
obtained from the Lenkurt Electric Com- 
pany, 1105 County Road, San Carlos, 
Calif. 


Plastic Pole and Bracket Cable. A 
plastic-insulated pole-and-bracket cable 
manufactured by Anaconda Wire and 
Cable Company, New York, N. Y., is 
now available in addition to the con- 
ventional rubber-insulated construction 
for street lighting service. Voltage rating 
of the new cable is 600 volts between 
conductors; 6,000 volts from conductor 
to ground. It is constructed of two 
flexible stranded conductors, each insulated 
with Densheath polyvinyl chloride; one 
black and one white, laid parallel; black 
polyethylene jacket; finished cable is 
oval-shaped. 


Rheostat Tandem Coupling Kits. Two 
rheostat tandem coupling kits, which 
enable purchasers to mount certain stand- 
ard Ohmite rheostats in tandem, are 
being offered by the Ohmite Manufactur- 
ing Company, Chicago, Ill. Each kit 
consists of a steel ‘‘U”’ frame, mica washer, 
coupling, Allen wrench, and assembly 
instructions. ‘The large frame is designed 
for use with Ohmite model G, K, 
or JL _ rheostats. The small frame is 
designed for use with Ohmite model H 
or J rheostats. 


Magnetic Starters, Contactors, and Re- 
lays. Announcement has been made by 
Cutler-Hammer, Inc., 312 North 12th 
Street, Milwaukee 1, Wis., of a new line 
of magnetic starters, contactors, and 
relays. This new line incorporates. a 
simple 5-unit construction designed to 
install easier, work better, and last longer. 
A wrap-around cover pulls off, fully 
exposing the front and both sides of the 
unit for 180-degree accessibility. The 
five independent parts consist of two 
contact blocks, a magnet coil, an armature, 
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ransmission Towers by AME 


handle nation’s first 
330,000-volt line 


@ The first leg of the American Gas and Electric 
Service Corporation’s projected high voltage trans- 
mission network has been completed with the con- 
‘struction of a 63-mi. 330,000-volt, double circuit link 
running from Appalachian Electric Power Com- 
pany’s Kanawha River, W. Va., station to its Philip 
Sporn plant. 

The towers for this record-setting line were de- 
signed and fabricated by American Bridge as the 
result of valuable data gathered from the A. G. & E. 
sponsored 500,000-volt test line at Ohio Power Com- 
pany’s Tidd plant, Brilliant, Ohio, in cooperation 
with other manufacturers of high voltage transmis- 
sion line equipment. 

These towers are approximately 150 feet tall and 
carry 6 conductors of 1,275,000 C.M., A.C.S.R. ex- 
panded cable (1.6”OD). The towers are designed for 
straight-line spans of 1700 ft. 

The technical knowledge and field experience 
American Bridge has acquired in this and hundreds 
of other transmission line installations may be 
just the answer to your tower problems. Our engi- 
neers welcome an opportunity to figure with you 
without obligation. Just write to the nearest office 
listed below. 


ERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
NERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
racting Offices in: AMBRIDGE * ATLANTA + BALTIMORE + BIRMINGHAM - BOSTON 
AGO * CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT » DULUTH » ELMIRA 
Y - MEMPHIS + MINNEAPOLIS + NEW YORK + PHILADELPHIA + PITTSBURGH 
PORTLAND, ORE. - ROANOKE - ST. LOUIS - SAN FRANCISCO » TRENTON 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


DESIGN REDUCES FOUNDATION INSTALLATION COSTS. and variable leg extensions as shown above. Many other 
Important savings in time, labor, and materials were simplified installation .and frill-free construction fea- 
made possible through use of steel grillage earth anchors tures are obtained through American Bridge designs. 


AMERICAN BRIDGE 


RKH 


HERMETIC SEALED Type RKH Plugs and 
KH Receptacles mate with their corre- 
sponding Cannon RK and K standard 
fittings. The basic construction of fused 
vitreous insulation around the contacts 
is same as GS type. Shell materials and 
finish are likewise similar. Various 
types of flange or hex-bulkhead styles 
may be made to order. 

Refer to KH-1 Section in K Bulletin. 


SUB-MINIATURE receptacles of the new 
Cannon “U” Series are used on minia- 
ture switches, relays, transformers, 
amplifiers, and other sealed compo- 
nents, requiring a true hermetic seal or 
a connector of sub-miniature size with 
performance superiority. 

“U” plugs have a steel shell and 
“SILCAN*” insulator, cable relief and 
moisture resistant sleeve. 

Bayonet-type locking means pre- 
vents vibration failure. Rated 1700v. 
d.c.; 5a. Available in 3, 6, and 12 con- 
tact arrangements with one plug style 
and two receptacles. 

*Cannon Electric’s special silicone resilient 
material. 
Refer to U-2 Bulletin 
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Ly 
. CANNON 
ELECTRIC 


for hermetic sealed 
applications 


GS06 


GS Types mate with standard 
AN(MIL) types. These highly suc- 
cessful hermetically sealed plugs 
(GS06) and receptacles (GS02) pio- 
neered this field and are top quality 
fittings. Fused vitreous insulation pro- 
vides a true hermetic seal for relays, 
position indicators, etc. Shells are steel, 
finished in cadmium plate and bleached 
Iridite; coupling nut on plug is natural 
finish Dural. Eyelet or solder pot ter- 


minals. 


Built to resist thermal shock, 
—300°F. to +600°F., surpassing MIL 
Spec. GS02 Types will withstand oper- 
ation temperatures 400°F. to 600°F., 
and pressures as high as 200 to 900 
psi; specials to 7500 psi. GS Types 
approximate AN voltage and current 
ratings. Wide range of AN layouts 


available. 


See GS-3 section in AN-8 Bulletin 


for details. 


COMING: TYPE “DH” HERMETIC SEALED 
CONNECTORS SIMILAR TO PRESENT 


DA-15P 
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‘<CTRIC 


Since 1915 
Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric Co., 
Dept.C-117P.0. Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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and a 3-coil or 2-coil overload relay 
mounted on a steel panel. Z| 
can be removed from the front withou 
disturbing another part. The line featur 

a 3-coil adjustable overload relay per- 
mitting four ratings from each heater 
coil by changing its position. This ad- 
justability provides protection within 3 
per cent of full-load motor rating. The 
3-coil overload offers better protection. 
against single phasing where unbalanced 
or unstable line conditions may occur. 
The double-break contacts, made of a 
special silver alloy, can be inspected by 
pulling off a snap-on cover; the contacts 
can be removed without tools. The com- 
plete contact block can be removed by 
loosening two screws; the overload relay 
by turning out two screws. ‘The armature, 
which pivots on rolling bearings, and the 
magnet coil may be replaced easily without 
tools. All terminals are angled to face 
front, and are equipped with solderless 
connectors that take a vice-grip on solid 
or stranded wire, or both, or wire of 
different sizes. 


Standard Inductors. The type 7482 
Standard Inductors with several improved 
characteristics have been announced as 
replacements for the long-used type 706 
inductors by General Radio Company, 275 
Massachusetts Avenue, Cambridge, Mass. 
The new inductors are offered in 1-2-5 unit 
values. The methods used in constructing 
and mounting the new inductance stand- 
ards make them very stable over long 
periods of time. A uniform progressive 
banked winding is applied around a low 
thermal expansion ceramic core having an 
elliptical cross section to avoid sharp bends 
in the winding. Adjustment is made to 
a nominal accuracy of +0.1 per cent of 
absolute inductance except on the two 
smallest units. After adjustment they are 
packed in granulated cork into a cylindrical 
carton together with some silica gel to 
insure dehydration. The carton, sup- 
ported on dowels, is cast with a pot- 
ting compound in the aluminum cabinet, 
thus hermetically sealing the inductor. 
The actual inductance of each unit is 
measured and entered on the calibration 
certificate together with d-c resistance, 
temperature coefficient, and so _ forth. 
Complete data may be obtained from the 
manufacturer. 


Circuitron. The Circuitron is a new type 
of printed circuit using a radically different 
method of bonding the pattern to the 
insulating base. The conductive pattern 
can be run from one side of the base 
material to the other by plating through 
holes, maintaining circuit continuity with- 
out the need for eyelets or other hardware 
This permits crossovers, greater design 
flexibility, and easy adaptation to single- 
dip soldering. Copper, silver, and othe 
metals, in any specified thickness, can be 
used for the conductive circuit. The 
pattern can be overplated with nickel 
silver, rhodium, or gold. Circuitrons alse 
can be supplied with a solder or tin coating 
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durable, less bulky, 
insulated wire. 
our machines.” 


grinding machines and abrasives 


to oil, as well as water conditions. It does not leave a sur- 
face smudge and is very clean to work with. 

“It is easy to pull through conduit because it’s so thin, 
and it has allowed the design of more compact electrical 

‘control panels because it doesn’t take up so much room. 
The jacket is so tough that cable lacing doesn’t bite into 
it like it does with rubber insulation.” 

You may be able to replace several types of wire with 
U-S-S Ampyrol. The clean, easy-to-strip jacket is prac- 
tically impervious to oil, grease, salt spray, industrial 
fumes, ozone and ultra-violet rays. Send the coupon and 

“get the complete story on this all-purpose insulation. 


AMERICAN STEEL & WIRE DIVISION, 
UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


“Ampyrol is far better than rubber.” 


“Easy to pull through conduit.” 


SPECIAL Sob / 


> mold cured portable cord 


> machine tool & building wire 


> special purpose wire & cable 


WIRE & GABLE  @&- 


~ ye ara a 


“Electrician can trace circuits at a glance.” 


Se SEND THE COUPON ._——~——__._._ 


American Steel & Wire Division 
Room CE-33, Rockefeller Building, Cleveland 13, Ohio 


(Please give me more information on U-S-S Ampyrol. 
(] Have representative call. 


HN ea Gyn wc eais otttahe) claro serene. sas fale (oico re) bin) taiGrsis. sao) ke aiapeve \oj/al'sPar nM) 946. selelale eiainlaceraialel sia 
Title errs) SI ttaae dreovallave oo calatore aye eieolous\er’e, cusuvbeliel ca aida apenege cal cous (acouabare ets ote 
Company verte rte < ars a cco aie wie cles shensicue 0) winlaleleie ol stellen a eieletgiehess)e\s si e/eisiquens™> ais 


Address 
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BIA 


© COAXIAL LINE TERMINATION 
50 ohms oe 


|") 0) 


SINGLE ATTENUATOR PAD 
0 ohms a 


a a | VSWR+1.2 to 3000 me. 
Inquiries are invited One watt c.w. power dissipation | 
concerning single pads 
and turrets having 


other characteristics 


STODDART AIRCRAFT RADIO Co. 


6644-B SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA 
Hillside 9294 
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to facilitate soldering. The conducti 
pattern can be applied to such base ma 
terials as phenolics, melamines, silicones 
polystyrene, polyesters, and teflon. F ‘urthe 
details are obtainable from Circuitron 
Inc., 400 Ninth Street, Hoboken, N. J. | 


Automatic Safety Feature for Recorder 
Servicing. Faster, safer instrument servic 
ing of strip chart Tel-O-Set recorders 
will be possible by adoption of an auto- 
matic motor cutout mercury switch de- 
veloped by the Industrial Division of 
Minneapolis-Honeywell Regulator Com- 
pany, Philadelphia, Pa. Through utiliza-— 
tion of the quick-disconnect switch the: 
live power line to the chart motor of the: 
recorder is instantly and automatically de- 
energized when the chassis is withdrawn: 
beyond the safety catch. There is nov 
danger of accidentally short-circuiting: 
disconnected leads dangling against the: 
instrument case. The Tel-O-Set recorder’ 
with the quick-disconnect switch was seen’ 
as a practical solution to maintenance 
problems. It eliminates the need for 
explosionproof switches; the necessity 
for shutting down an entire panel, or taping 
hot wires. The new switch is currently 
available as special optional equipment. 
It will be in production as a standard 
product later in 1953. 


D-C Overpotential Testing Equipment. 
Beta Electric Corporation has announced 
a new line of d-c overpotential testing 
equipment. There are standard models 
for 0 to 30 ky direct current, 0 to 50 kv 
direct current, and 0 to 120 kv direct 
current, as well as special models to meet 
individual requirements. D-c overpoten- 
tial testing equipment provides the follow- 
ing main advantages. The voltages which 
are equally searching for defects and 
physical damage are far less damaging 
than the equivalent alternating voltages. 
The slope of the voltage endurance curve 
is such that the time of voltage application 
is not nearly so critical with direct current 
as with alternating current. The problems 
associated with d-c testing of large equip- 
ment are far simpler, as a testing device 
with limited capacity can be used. There- 
fore, the d-c tester is a small, relatively 
portable device which can utilize any 
convenient power supply. The use of the 
d-c test voltages required will give assur- 
ance that the insulation has passed a 
voltage test which can be co-ordinated 
with conventional machine lightning pro- 
tection. Comprehensive information is 
available from Beta Electric Corporation, 
333 East 103d Street, New York 29, N. Y. 


Improved Hand Hydraulic Tool. Three 
improvements in the AMP Hand Hydraulic 
Tool, which crimps AMP Heavy Duty 
Solderless Terminals to stranded or solid 
wire, have been announced by Aircraft- 
Marine Products, Inc., Harrisburg, Pa. 
This self-contained unit has interchange- 
able die inserts for eight wire sizes from 
8 to 4/0. The tool head, in which the 
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Can a Breaker Take? 


Provided by Field Tests on 
Pennsylvania Power & Light Company System 


In a single test series, a standard Allis-Chalmers 69-kv breaker provided Pennsylvania 
Power & Light Company engineers with positive proof of its ability to: 


Interrupt a total kva power of approximately 18 times its interrupting rating 
— with no maintenance or adjustment during the test period. 


Include, in the total, eleven fault interruptions at or above full breaker rating. 
Pass a group of line-charging and discharging tests without a restrike. 


Show, on inspection after test, that more service could safely be expected. 


Outdoor 


EXHAUSTIVE TESTS like these, made jointly by Allis- 
Chalmers and power company engineers, confirm the per- 
formance of circuit breakers in laboratory tests and in 
normal operation on many power systems. For the full story 
on the Pennsylvania Power & Light Company tests, ask your 
Standard production-line FZO-151-69F A-C representative for Bulletin 71R7855, or write to Allis- 
breaker was used for these field tests, Chalmers, Milwaukee L Wisconsin, A-3791 


ALLIS-CHALMERS 
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Easy-reading K-24 instruments 


Give you more freedom 


Sometimes the instruments on 
your switchboards canhave signifi- 
cant effects on the overall design. 
The power station above is a good 
example of creative switchboard 
design with the right instruments. 


The Westinghouse Full-View 
K-24 instruments on the board are 
exceptionally readable—even from 
sharp angles. Thus the designer 
was able to stack them up high on 
the board. Old-style instruments 
aren’t easily read from this angle 
so they would have been set lower 
and spread out—resulting in a 
longer, less compact board. 


You can see the results of this 
superior readability. The operator 
Can see many more instruments 
from where he stands. This makes 
him more efficient and he can act 
faster when action is needed. And 
because the whole unit takes up 
less space and material, the overall 
cost was lower. 


Westinghouse supplies a com- 
plete, co-ordinated line of electri- 
cal measuring instruments for 


you can BE SURE...1¢ irs 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
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in switchboard design 


every switchboard application. 
Write now for booklet, B-4695, 
“Getting A Full Measure’’. Westing- 
house Electric Corporation, Box 
868, Pittsburgh 30, Pennsylvania. 

J-40427 


a | We 
60 4 


You can read the K-24 accurately 
under any lighting conditions and 
from yery wide angles—up to 50°. 
Shadows, glare and parallax are prac- 
tically nonexistent. It is a triumph of 
optical engineering. 


* 
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crimping dies are inserted, has been re. 
designed and provided with a sprin -loadec 
latch. This provides split-second openin 
to permit quick removal of the complet c 
terminal, as well as to remove the tool from 
continuous wire and to change the dies. 
Complete 360-degree axial rotation of tk 
head has been provided to permit crimpi 
of terminals to cables in cramped or 
awkward locations. A cradle is now 
provided as standard equipment with thi: 
tool, which permits its convenient use as 
a bench tool. Off the bench, it protect: 
the tool and facilitates handling. This 
tool develops 12 tons crimping pressure 
safely and easily. Its preliminary take-up 
feature holds the terminal in the dies 
while the wire is inserted, making 1-mar 
operation quick and efficient. When the 
crimp is completed, the pressure is releasec 
automatically, eliminating guesswork ir 
obtaining uniform termination. 


Electric Conduit. Sealtite flexible electric 
conduit type UA is the first of its kind tc 
gain Underwriters’ Laboratories approva. 
for use in wet locations. This liquidtight 
flexible metal conduit is manufactured by 
The American Brass Company, Water- 
bury, Conn. The tough, extruded syn- 
thetic covering over Sealtite UA’s flexible 
metal core protects wiring against moisture. 
oil, dirt, chemicals, and corrosive fumes 
on permanent and temporary installations. 
The conduit is made of spirally wound. 
interlocked, zinc-plated steel strip with 2 
copper bonding conductor wound spirally 
in the space between each convolution or 
the inside of the conduit. Applications 
of this moistureproof conduit are suggestec 
to overcome the problems of movement. 
vibration, and misalignment, both indoors 
and outdoors. 


Air-Cooled Ignitron. National Elec. 
tronics, Inc., have developed a 56-ampere 
ignitron which does not require wate 
cooling and is electrically similar to thx 
5557 size B ignitron tube. Elimination o 
water cooling is expected to permit uss 
of ignitron tubes where their applicatior 
has previously not been feasible. Thi 
tube, which is designated NZ-/005, i 
designed for forced air cooling but may be 
used at reduced ratings with free ventila 
tion. In the welding control applicatior 
the VL-7005 is the approximate equivalen 
of a 300-ampere magnetic contactor. Thi 
tube is capable of controlling maximun 
rms demand current of 2,400 amperes a 
250 volts alternating current or 1,20 
amperes at 500 volts alternating current 
Maximum average anode current ratin; 
is 56 amperes direct current. Complet 
technical data are available from th 
manufacturer, National Electronics, Inc. 
Geneva, IIl. 


Intervalometer. The model N/0O Inter 
valometer is a lightweight, compact instru 
ment for controlling the cycle rate c 
camera recording devices and other smal 
electrically operated apparatus. Puls 
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pe Unknown counted, displayed instantly, directly on front panel. 


yy Example counted here, 10,168,438 


CL 


? @ Measures frequency or period 


@ Direct reading, no calculations 


@ No complex equipment set-up 


@ Easy for non-technical personnel 
@ Accuracy 1/1,000,000 +1 count 


-hp- 524A FREQUENCY COUNTER is the first 
- commercial equipment to display directly 
and instantly any unknown frequency 
frorn .01 to 10,000,000 cps. It performs 
all functions of a frequency standard, in- 
- terpolating system and detector; in fre- 
quency determination work, it eliminates 
need for amplifiers, oscillators, multi- 
vibrators and oscilloscopes. The instru- 
ment has a wide variety of uses including 
transmitter and crystal frequency meas- 
urement, filter characteristic determin- 
ation, oscillator calibration, r.p.m. deter- 
mination (to 600,000,000 r.p.m.) fre- 
quency drift, random events per unit 
time, etc. It also serves as a precision fre- 
quency standard. 


FREQUENCY, PERIOD READINGS 


For high frequencies, -/p- 524A counts 
and displays unknown frequencies over 
time intervals of 10, 1, 0.1, 0.01, and 
0.001 seconds. Counting and display 


i 
1 
} 
z 
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periods are equal and automatically cy- 
cled. Count is displayed repetitively, or 
“held” by pressing “‘manual”’ button. 


For low frequencies, the instrument meas- 
ures period or duration of one low-fre- 
quency cycle in microseconds. A 10 cps 
sample is taken to establish this period. 
As in frequency counting, periods may 
be displayed repetitively or “held”. 


* CIRCUIT 
-hp- 524A operates on pulse counting 
techniques. Unknowns are applied 
through a wide-band squaring amplifier 
to a fast gate controlled by a time base 
generator. When the gate is open, un- 
known is applied to counting circuits. 
When gate is closed, circuits remember 
and display frequency in cps or period in 
microseconds. Time base circuits are con- 
trolled by a high-stability crystal oscillator. 


See your -hp- field engineer 
or write direct for details, 


] 
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BRIEF SPECIFICATIONS 


COUNTING RATE: 10 mc maximum. 

PRESENTATION: 8 places, direct reading. 

COUNT PERIOD: 0.001,0.01,0.1, 1, 10 sec. 

LOW FREQUENCIES: Permits low frequen- 
cies to operate as time base. Duration 
of one cycle is displayed in micro- 
seconds, 

ACCURACY: = 1 count = 2/1,000,000 
per week. (Higher accuracy external 
standard may be employed.) 

PERIOD MEASUREMENT: Within 0.3% up 
to 300 cps: within 1 Usec between 
300 cps and 10 ke. 

EXTERNAL 100 KC TIMING CIRCUIT: For 
higher accuracy. Requires 1 v across 
50,000 ohms shunted by 30 uufd. 

INPUT VOLTAGE: 1 v peak minimum. 

INPUT IMPEDANCE: Approx. 100,000 
ohms, 30 Lufd shunt. 

CONNECTORS: Standard BNC type. 

POWER SOURCE: 115 v, 50/60 cps, 
400 watts. 

SIZE: Approx. 28” high, 2134” wide, 14” 
deep. Weight 115 Ibs. Shipping 
weight 175 lbs. 

PRICE: $2,000.00 f.0.b. factory. 


Data Subject to Change Without Notice 


| HEWLETT- PACKARD COMPANY 2456-A PAGE MILL ROAD » PALO ALTO, CALIFORNIA, U.S.A. 
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switchgear rates per second are 1, 2, 4, 5, 8, and 108 


m 


(drawout or stationary) and the pulse length is warble from a 


to 70 milliseconds. The controlling mot 0» 


y ye a chronometrically governed instrumen} 
Concentrol meser eae has an Sibir speed regulation: 
control centers The motor speed regulation is on the order 

of +0.5 per cent. The motor itself is 
completely shielded and is filtered t 
panelboa rds eliminate radio interference. The Inter- 
valometer is insensitive to operating pod) 

1 tion and the application of 15-gram loa 
feeder & plug-in in any eee will not adversely affect 
bus duct its operation. Satisfactory operation over 
the present-day requirements of aircraft 
has been incorporated in the design of the 


unit substations @ @ @ the modern, low-cost unit. It may be used within a temperature 
“ Ye supplyin range of —50 to 150 degrees Fahrenheit- 

pectees metic’ ok B. ease For more information concerning th 

instrument panels power. This Continental installa- Tntervalameterinodell 70.00 Oeleeae 
ee special applications, write to Photographio 
Sead “ tion is a 3000 KVA aoa Ended te ahibte Tees beanie Meee Street, 
Weather-Loc Unit. With Continental equipment, Hollywood 38, Calif. | 
enclosures you can coordinate your complete . 


electrical distribution system. And, Panel’ Mounting ‘Precidon’ -Porentaa 


theater switchboards 


Continental craftsmanship gives eters. A series of panel mounting pre- 

cision potentiometers, Dekapot model 

wireway you top performance and appear- DP-211, have been introduced by Brown 
ance value. Electro-Measurement Corporation. These 


instruments achieve a new order of ac- 
curacy in potentiometers with linearity 
to better than +0.01 per cent and total 
resistance to better than +0.05 per cent. 
Rather than the single resistance element 
used in conventional potentiometers, the 
Dekapot has two decades of fixed resistors 
and an interpolating slidewire to accom- 
plish the voltage division. The dial 
arrangement gives an effective scale length 
of 390 inches. This is approximately the 
equivalent of a 100-turn helical potentiom- 
eter. Extreme ease of operation is 
provided with the Dekadial. The digits 
of a given setting are read directly in a 
horizontal line on the flat face of the 
operating dial. The use of nonreactive 
precision fixed resistors in the resistance 
decade provides good frequency response. 
The resistance wire used has a temperature 
coefficient of less than +0.002 per cent 
per degree centigrade. These units are 
available in total resistances of 10,000 
ohms. Complete specifications are avail- 
able from the company, 4635 S. E. Haw- 
thorne Boulevard, Portland 15, Oreg. 


DATA ON INSTALLATION PICTURED 
High voltage sections: Load Break Air In- 
terrupter Switches. 
Transformers: Askarel Immersed, 1500 KVA, 
3-Phase, 12,000-480 V. 
Switchgear: 600 V., Drawout Type Air Cir- 
cuit Breakers. 
Bus Duct: Continental Low Impedance Feeder 
Bus Duct. 


Vacuum Switch. A vacuum switch that 
shuts off the power source when liquid 
supply runs dry has been announced by 
Jaycon Associates, Minneapolis, Minn. 
Designed for use with electric motors and 
gasoline engines, the ‘‘Vac-on” switch 
ELECTRIC EQUIPMENT CO. has many industrial, marine, and manu- 


facturing applications as a circuit breaker 


Before you decide on BOX 1055-E, CINCINNATI 1, OHIO or control where the safety of equipment 
any Electrical Distribution depends on a suction-delivered lubricant, 
Equipment, be sure you have +++ manufacturers of fuel, water, or similar liquid. It alsc 


one of the most complete lines of 


Continental's engineered pro- Electrical Distribution Equipment 


posals and delivery schedules! 


serves as a warning control where operating 
conditions depend on a vacuum. The 


Your inquiries will be given rat hepeapeni we Anse, er ie 

i € power supply on electric 
prompt attention . . . and Con- Send for motors or the spark system on gasoline 
tinental s standardized equip- literature and standards engines. When suction falls below < 
Hie me get you into action predetermined negative pressure, the switcl 
o-- fast! 


automatically cuts off the motor or ga: 


Specify Continental . . . with Confidence! (Continued on page 66A) 
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Du Pont “TEFLON” provides high-temperature insulation 


aa 
? 


Terminals made by 


Sealectro Corp., 
New Rochelle, N. Y. 


REG. u. 5. pat. OFF. 


BETTER THINGS FOR BETTER LIVING 
«2+ THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS «© CHEMICALS 


Marcu 1953 


Dielectric properties 
remain constant over 
wide temperature range 


Standoff and feed-thru insulator terminals often fail in 
service due to high-temperature breakdown. Cracking 
frequently occurs during degreasing operations. And 
breakage may occur during manufacture. Today’s 
equipment and operating conditions require terminals 
that eliminate these failures and provide improved, 
lasting performance. 

In designing such improved terminals, Sealectro Cor- 
poration sought an insulating material that had good 
dielectric properties, resistance to high operating tem- 
peratures and chemical attack, and the toughness and 
resiliency to eliminate breakage and cracking. And it 
had to provide for simple, positive installations. 

They chose Du Pont ““Teflon’’* tetrafluoroethylene 
resin. “‘Téflon’” is an excellent insulator. Its dielectric 
constant (2.0) and loss factor (0.0005) are unaffected in 
temperatures from —80°F. to 400°F. Du Pont ‘“Teflon’”’ 
is inert to all chemicals except molten alkali metals and 
fluorine. It is tough, durable . . . will not crack or arc. 
And the one-piece terminals assure simple, tight, last- 
ing installations. 

Du Pont ‘Teflon’ serves many uses in electrical 
equipment—coaxial spacers, insulation for wire, cables 
and motor windings, and other parts where high tem- 
peratures, service, dielectric strength and durability are 
required. Perhaps it can help you improve or develop a 
product. For full information, write E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Department, 
Room 213T, Du Pont Bldg., Wilmington 98, Delaware. 


*REG. U.S, PAT. OFF. 
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Size: 
120 x 6" x ya 
14 Pounds 


MODEL 
S-14-B 


ANOTHER EXAMPLE OF eeezea ee PIONEERING... 


The WIDE BAND POCKETSCOPE, model 
$-14-B, hits a new high in frequency response for 
light, compact, truly portable oscilloscopes. The 
response extends all the way from DC to 700 KC 
within —2 db without peaking. Thus providing a 
pulse rise time of 1.8 microseconds. Furthermore, 
sensitivity has not been unduly compromised in 
order to accomplish such fidelity. The vertical 
sensitivity is 50 millivolts rms/inch. The sweep 
Is operated in either a repetitive or trigger mode 
and covers a range from 0.5 cycles to 50 KC with 
synchronization polarity optional. Other essential 
vertical and horizontal amplifier characteristics 


PHILADELPHIA 25, PA. 
| CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS 


66A 


include non-frequency discriminating attenuators 
and gain controls as well as individual calibration 
voltages. Additional provisions for direct access 
to all the deflection plates, the second anode, and 
the amplifier outputs help to make the S-14-B a 
standout instrument of flexibility and utility. All 
this plus portability! The incredibly small size 
and light weight of the S-14-B now permits “‘on- 
the-spot”’ use of the oscilloscope in all industrial, 
medical, and communications fields. Its rugged 
construction assures “laboratory performance” 
regardless of environment. 


WATERMAN PRODUCTS CO., INC. 


WATERMAN PRODUCTS INCLUDE 


S-4-A SAR 
$-5-A LAB 
_ $-11-A INDUSTRIAL POCKETSCOPE 
$-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 


Also RAYONIC® Cathode 
Ray Tubes and Other 


Associated Equipment _ 
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(Continued from page 64A) Al 
engine. Operating on a spring-loaded 
rubber-diaphragm principle, the vacuum 
switch utilizes silver contact points for” 
heavy-duty service. The model for motor 
use will operate on electric motors up to” 
2 horsepower on alternating current and | 
1/2 horsepower on direct current. The 
gas engine model is designed to shorts} 
circuit out the spark plug in event of liquid 
supply failure. For detailed information, — 
write Jaycon Associates, 404 North Wash- | 
ington Avenue, Minneapolis, Minn. 


Magnetic Impulse Counter. The Kellogg 
magnetic impulse counter is an electro- 

magnetic impulse-counting and _ storing 

device which may be described as a special- 

ized single-core dual-winding plural-arma-_ 
ture relay. Actuated by electric impulses, 

it performs the counting and marking 

function of a chain of 10 to 20 relays, or 

of a 2-magnet 10-point stepping switch, — 
but at a lower cost and with a considerable 

saving of space while providing excellent 

operating characteristics and reliability. 

Ten individual armatures are provided in 

the counter, each controlling a make set 

and a break set of contacts. The arma-— 
tures are operated sequentially in response 

to impulses of the digit series being re- 

corded. Armatures once actuated are 

held in position by residual magnetism, 

requiring no holding current. Release 

of the armatures is accomplished by 

energizing a second winding which acts 

to neutralize the residual magnetism in the 

mildly hard core. The counting sequence 

is controlled electromagnetically through 

an auxiliary restraining pole member for 

preventing response of any armature after 

the first until it has been preliminarily 

advanced, together with a simple armature 

interlinkage which causes the next suc- 

ceeding armature to advance preliminarily 

at the end of the instant operating impulse. 

For further information and specifications, 

write Kellogg Switchboard and Supply 

Company, 79 West Monroe Street, 

Chicago, Ill., Department MIC-14. 


High-Speed Rotary Exhaust Machine. 
Consolidated Vacuum Corporation has 
announced the availability of a new high- 
vacuum high-speed exhaust and _ sealing 
machine to meet the growing demands of 
the electronics industry for higher pro- 
duction rates and greater reliability for 
miniature and subminiature electron tubes. 
The machine has a number of outstanding 
features unique to this type of processing 
equipment. First, there is no traditional 
slide valve at the center of the machine 
through which the tubes are vacuum 
pumped. Rather, pumping is accom- 
plished by an easily demountable packaged 
unit consisting of mechanical pump, 
diffusion pump, valves, and compression 
port. This unit will produce a pressure 
of 1 micron or lower at the port in the 
positions immediately ahead of the tip-off. 
Second, the machine is not indexing, there 
are no starting and stopping motions. 
Once started, the turret turns continuously, 
and sealing in of envelopes to base, transfer 


(Continued on page 68A) 
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HERE’S YOUR “‘AT-A-GLANCE” GUIDE 


to JAN- and MIL-Type Resistors 


NAME AND DESCRIPTION 


TYPE BT ADVANCED FIXED COMPOSITION RESISTORS 


Y3, Y2, 1 and 2 watts. IRC filament-type resistance element. Anchored, non- 
loosening leads. Extra-Bakelite-sealed against moisture or grounding. Low 
operating temperature. Excellent power dissipation. 


_ TYPE BW INSULATED WIRE WOUND RESISTORS 


j 


{ 


Y2 and | watt inexpensive wire wound resistors for low range requirements. 
Small and completely insulated. Wire resistance element is uniformly and 
tightly wound on an insulated core. 


‘NEW TYPE BOC BORON-CARBON PRECISTOR 


Y2 watt. Latest development in stable film-type resistors. Combines high 
accuracy and long-time stability. Reduces temperature coefficient of con- 
ventional deposited carbon resistors. Replaces high value wire wounds at 
substantial savings in cost and space. Essential in critical electronic and 
avionic circuits. 


TYPE DCC DEPOSITED CARBON PRECISTOR 


Ya, 1 and 2 watts. Latest advance in small-size, high stability resistors. Ultimate 
in non-wire-wound accuracy. Stable over long periods. Assures low voltage 
coefficient, low capacitive and inductive reactance in high frequency uses. 
Efficient and economical in modern electrical and electronic circuits. 


TYPE WW PRECISION WIRE WOUND RESISTORS 


Severe cycling and 100 hour load tests result in almost no resistance change. 
New winding forms hold more wire for higher resistance. New winding tech- 
nique eliminates shorted turns. New type insulation withstands humidity. New 
terminations are rugged, strain-free. 


TYPE MF SEALED PRECISION VOLTMETER MULTIPLIERS 


Completely impervious to humidity. Interconnected precision wound coils are 
encased in glazed ceramic tube—hermetically sealed. Multiple-layer windings 
insure resistor against breakdown. Compact, rugged, stable, easy to install. 


POWER WIRE WOUND RESISTORS 


For exacting, heavy-duty applications. Exceptional mechanical strength; with- 
stand severe vibration. Available in two coatings; a variety of ratings, sizes 
and terminals; fixed and adjustable types; tubular or flat. 


Complete data on any or 
SEND FOR FULL all of these IRC resistors 

are yours for the asking. 
TECHNICAL DATA Use the handy coupon and 
be sure to ask about IRC’s 
Industrial Service Plan. It 
enables you to get prompt 
delivery of experimental 
or pilot-run quantities — 
right from the stocks of 
. your local IRC Distributor. 


Upkarover the Circuit, Says VWv- 


INTERNATIONAL RESISTANCE COMPANY 


Philadelphia 8, Pennsylvania 
In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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Want to know which resistors meet what Armed Forces 
Specifications? Here's the data you need in handy 
tabular form. All of these resistors are available on 
short delivery cycle—from the world’s largest maker 
of resistors. 


SPECIFICATIONS 


JAN-R-11 Specification 
(Type BTS meets rigid G Characteristic) 


JAN-R-184 
(Characteristic B) 


MIL-R-10509A Specification 


MIL-R-10509A Specification 
plus latest JAN Specification Proposal 


MIL-R-93A Specification 
(Supercedes JAN-R-93) 


———— 


TUBULAR P\WW'S 

—JAN-R-26A 
(G and J 

Characteristics) 


FLAT FRW'S— 
Correspond to 
JAN-RW Types 


INTERNATIONAL RESISTANCE COMPANY 
411 North Broad Street, Philadelphia 8, Pa. 

Please send me information on the following (checked) 
IRC resistor types. 


Name and address of local IRC Distributor. (_ ) 


Name 

Title 

Company. 

Address City State 

Type BT’s( ) Type BOC’s( ) Type WW’s (_ ) 

Type BW’s( ) TypeDCC’s( ) TypePWW’s( ) 

Type MF’s( ) Type FRW’s( ) 
6 


5 SIZES 
#14-600 MCM 


COPPER TUBE AND PRODUCTS, INC. 


5743 MARIEMONT AVE. © CINCINNATI 27, OHIO 


BECO DEKADIAL for accurate resistance, 
capacitance, inductance. Readings to four 
significant figures. 


62(0 
IMPEDANCE 
BRIDGE 


Wide Range 
Resistance: | milliohm to 11 megohms 
Capacitance: 1 mmf to 1100 mfs. 
Impedance: 1 mh to 1100 henrys 


Exceptional Pecaracy 


Resistance: 0.1% 
Capacitance: +0.25% 
Inductance: + 1.0% 


RANGE SELECTOR: 
seven positions 


CIRCUIT SELECTOR: 
six positions 


Universal BINDING POSTS 
connect to all bridge arms 


Sa 


SHOWN 
MODEL 250-C1 
$340 


9”x 11" 11" over-all. Con- 
venient operation from bat- 
tery, or from AC power lines 
with Beco accessory amplifier 


+ 


DISSIPATION FACTOR 
and "Q" DIAL 


BROWN EL 


Write to factory for literature and 
analysis of your needs. 


ECTRO-MEASUREMENT CORP, 


4635 S. E. HAWTHORNE BLVD. 
PORTLAND 15, OREGON 
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is accomplished smoothly and automati 
ally. Third, only two large elec 


pumps through planetary gearing and» 
clutch engagement; another motor drives | 
the turret; and a third is used to move > 
the tube stems from the port after tip-off. 
Detailed information can be obtained by 
writing Consolidated Vacuum Corpora-— 
tion, Rochester 4, N. Y. ~~ 


TRADE LITERATURE 


Resin for Coatings. The latest technical 
information on specifications, formulations 
and uses of Vinylite Resin VMCH as a 
surface coating is presented in Technical 
Release 72, a 16-page booklet published 
by Bakelite Company, a Division of Union 
Carbide and Carbon Corporation. Addi- 
tion of plasticizers, stabilizers, and solvents, 
and their effects on resin VMCH are dis- 
cussed in the pamphlet. Resin VMCH 
is suggested for use as a blending agent 
to impart improved adhesion characteris- 
tics to other vinyl chloride-acetate resins. 
The booklet outlines proper methods of 
selecting and using pigments with regard 
to reactivity, dispersion, and mixing of 
colorants with the resin. Several applica- 
tions of Vinylite Resin VMCH are also 
described in Technical Release 72. Copies 
of this booklet may be obtained by writing 
to Don Masson, Bakelite Company, a 
Division of Union Carbide and Carbon 
Corporation, 300 Madison Avenue, New 
York 172 N= Y¥, 


Precision Extrusions. A complete cata- 
logue covering 4,000 standard extruded 
aluminum shapes, rod, bar, and tubing 
available without additional die service 
charge has been released by Precision 
Extrusions of Bensenville, Ill. The 98- 
page wire-bound book contains many 
features to assist designers, architects, 
engineers, and purchasing men in the selec- 
tion of the exact extrusion for the particular 
application. Included in the catalogue 
are five major divisions with 35 subdivisions 
covering structural shapes, architectural, 
furniture mouldings, standard mouldings, 
and tubing. An 8-page 2-color opening 
section covers the complete facilities of 
Precision Extrusions, basic engineering 
and design data, and purchasing and 
shipping information. A complete alpha- 
betical index, die-cut tabs for the major 
divisions, and index listing on each divi- 
sion page make the catalogue extremely 
easy to use. Isometric drawings accom- 
pany the numerical data to aid quick 
visualization for some of the more intricate 
shapes catalogued. Requests for copies 
of the catalogue should be addressed to: 
Precision Extrusions, Bensenville, III. 


Hermetic Seals and Assemblies. The 
Sealtron Company has released a 32-page 


(Continued on page 70A) 
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TYPE “SD” 


TYPE “AS 


ORE POWER 


DELIVERED WITH LESS 
MAINTENANCE 


Use Cast Aluminum 


TYPE “AS” SUSPENSION 
and 
TYPE “SD” STRAIN CLAMPS 


STOP—Hysteresis and eddy current 
power losses. 
PREVENT—Corrosion, heating and an- 
nealing damage to conductor within 
clamps. 
ELIMINATE—Jumper splice failures— 
; use through conductor strain clamps 
with continuous jumpers at strain points. 
BE SURE—SPECIFY—Cast aluminum 
clamps with more than 25% greater 
strength. 


Backed by many years of coordinated 
electrical, mechanical and metallurgical en- 
gineering knowledge and experience in the 
design and manufacture of cast aluminum 
products for the electrical industry. 


WRITE FOR 
Catalog Hs. 320 
OUR PRODUCTS ARE QUALITY CONTROLLED 

FROM INGOT TO FINISHED PRODUCT 


Consult one of our nearest 18 representatives or contact our main office 


Allusminuuin aud Brewze 


avo 6€6\\\))//Anperson Bra 


CLAMPS IN con P o R 


FITTINGS 
and 


ACCESSORIES BIRMINGHAM 1, rosr orfrice prawer 2151 ALABAMA 


SUBSTATION TRANSMISSION DISTRIBUTION 
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ik maintain visually clean 
stacks at all times, industry 
is turning to the long ex- 
perience of Research Cor- 
poration in the design and 
manufacture of highly 
efficient Cottrell Electrical 
Precipitators. We’ve spent 
40 years in solving such 
problems as nuisance abate- 
ment, cleaning gas for 
subsequent use and recover- 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications, 


Industry looks to 


RESEARCH 
CORPORATION 


for high 
dust collection 
efficiencies 


PULP AND PAPER INDUSTRY 


POWER PLANTS 


CHEMICAL PROCESS 
AND STEEL INDUSTRY 


RESEARCH CORPORATION 
405 Lexington Ave., New York 17, New York 
122 South Michigan Ave., Chicago 3, Illinois, 
Bound Brook, N., J. 


ATOR 
* BERR dat 


Move. 7] SPECIFICATIONS 


FREQUENCY RANGE: 5 to 100,000 cycles. 
WAVE SHAPE: Rise time less than 0.2 microseconds with neg- 
ligible overshoot. 
MANUFACTURERS OF OUTPUT VOLTAGE: Step attenuator giving 75, 50, 25, 15, 
standard Signal Generators 10, 5 peak volts fixed and O to 2.5 volts continuously 
Pulse Generators variable. 
FM Signal Generators SYNCHRONIZING OUTPUT: 25 volts peak. 
Square Wave Generators R. F. MODULATOR: 5 volts maximum carrier input. Trans- 
Vacuum Tube Voltmeters lation gain is approximately unity—Output impedance is 


A ise & Field 
UHF Radio Me Meters 600 ohms. 


L-C-R Bridges POWER SUPPLY: 117 volts, 50-60 cycles. 
Megohm Meters DIMENSIONS: 7” high x 15” wide x 72” deep overall. 
Megacycle Meters 

Intermodulation Meters 


acme MEASUREMENTS CORPORATION 


BOONTON NEW JERSEY 
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catalogue-brochure (5-53) featuring photo- 
graphs, diagrams, and data concerning 
over 1,600 stock seals and special as- 
semblies. It shows the company’s line of 
electronic and electric control systems, 
test equipment, components, and com- 
munication equipment. The catalogue 
furnishes complete descriptions and speci- 
fications of product lines, pertinent facts 
about company history, engineering and 
production achievements, and quality 
control. It is available without charge 
from The Sealtron Company, 9701 Reading 
Road, Cincinnati 15, Ohio. ; 


Measurement and Control. Bulletin 75— 
76 contains technical data on the applica- 
tion of power measurement transducers 
to process control. Technical application 
data on all subjects such as salt operation, 
pulverizing, clay mixing sodium produc- 
tion, and measurement and control of a-c 
power plus the measurement and control 
of d-c power are covered technically. 
Engineering descriptions of applications 
of thermal converters, solenoid-plunger 
ammeter, torquemeter, vacuum thermo- 
couple, rectifying current systems, pre- 
cision shunt, saturable reactor, and mag- 
netic amplifier are covered. Diagrams, 
tables of characteristics, and mathematical 
formulas are supplied in this valuable 12- 
page booklet. This literature is available 
from the Minneapolis-Honeywell Regu- 
lator Company, Brown Instruments Divi- 
sion, Station 64, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Instrument Transformer Guide. The 
1953 edition of the G-E Instrument Trans- 
former Buyer’s Guide, containing basic, 
up-to-date information on the complete 
General Electric line, has been announced 
as available from the General Electric 
Company at Schenectady 5, N. Y. The 
fully illustrated, 102-page publication, 
GEA-4626F, contains ratings, American 
Standards Association accuracy classifica- 
tions, and prices of all G-E indoor and 
outdoor potential and current transformers. 
Listings of ratio and phase-angle tests, 
together with tables covering the me- 
chanical and thermal limits of current 
transformers, are included. 


Industrial Lighting. The latest and most 
elaborate of a series of “See Better—Work 
Better” bulletins, designed to promote 
improved lighting in the nation’s industrial 
plants, has been issued by General Electric’s 
Lamp Division, ‘Bulletin Number 8,” 
an 8-page illustrated publication in full 
color, describes what it calls the ‘revolution 
in industrial lighting.’ This revolution, 
it states, is based on the concept of balanced 
brightness, as well as sufficient light, over 
the entire work area. Benefits are listed as 
better workmanship, faster output, reduced 
spoilage, fewer accidents, and improved 
employee morale. Single copies of this 
bulletin are available by writing the 
Inquiry Bureau, General Electric Com- 
pany, Nela Park, Cleveland 12, Ohio. 


(Continued on page 72A) 
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N FOR ALL ENGINEERS: 


Where will you be 
!0 years from now? 


Will your achievements be recog- 
nized? Will you be associated with 
distinguished scientists and engi- 
neers? Will your work provide a 
challenge for your talent and ability ? 
Will your position and income be 
founded upon your real merit ? 


At RCA, you'll find plenty of 
‘future insurance”’... and right now 
is the time to investigate RCA 
opportunities. Because RCA is now 
looking for experienced ELECTRONIC, 
CoMPUTER, ELECTRICAL, MECHANI- 
CAL, and COMMUNICATIONS ENGI- 
NEERS ... PuHysIcisTs . . . METAL- 
LURGISTS . . . PHYSICAL CHEMISTS 
... CERAMISTS... GLASS 'TECHNOL- 
ocists. Whichever your specialty, 
there’s a chance of a lifetime for a 


career with RCA—world leader in 
electronic development, first inradio, 
first in recorded music, first in tele- 
vision. RCA growth has remained 
steady through war and depression 
... you'll find positions open today 
in many commercial projects, as 
well as military lines. 


WHY RCA IS A GOOD PLACE 
FOR YOU TO WORK 


Facilities for creative engineering are top- 
notch. Working conditions and associates 
stimulate you. Periodic merit reviews help 
you advance in grade and income. Your 
family can enjoy pleasant country or sub- 
urban living. RCA encourages growth of 
your professional status and recognition. 
Company-paid benefits—including life, ac- 
cident and hospitalization imsurance—in- 
crease your feeling of security. You look 
forward to retirement through a progressive 
program. RCA has a modern tuition refund 
plan for advanced study at recognized 
universities. 


Personal interviews arranged in your city. 


Please send a complete resume of your education and experience to: 


MR. ROBERT E. McQUISTON, Manager, Specialized Employment Division 
Dept. 205-C, Radio Corporation of America, 30 Rockefeller Plaza, New York 20, N.Y. 


Positions Open In 


RESEARCH — DEVELOPMENT— 
DESIGN— APPLICATION 


in any of the following fields: 


RADAR— Circuitry—Antenna Design—Servo Sys- 
tems—Information Display Systems—Gear 
Trains—Stable Elements—Intricate Mechanisms 

COMPUTERS— Digital and Analog—Systems Plan- 
ning — Storage Technique — Circuitry — Servo 
Mechanisms—Assembly Design—High Speed 
Intricate Mechanisms 


COMMUNICATIONS — Microwave — Aviation — 
Mobile—Specialized Military Systems 

MISSILE GUIDANCE—Systems Planning and Design 
—Radar and Fire Control—Servo Mechanisms 
—Vibration and Shock Problems 

NAVIGATIONAL AIDS— Loran 
eters— Airborne Radar 

TELEVISION DEVELOPMENT — Receivers—Trans- 
mitters and Studio Equipment 


COMPONENT PARTS—'Transformer—Coil— Relay 
—Capacitor—Switch— Motor— Resistor 


ELECTRONIC TUBE DEVELOPMENT— Receiving — 
Transmitting —Cathode-Ray—Phototubes and 
Magnetrons 

ELECTRONIC EQUIPMENT FIELD ENGINEERS — 
Specialists for domestic and overseas assign- 
ment on military electronic communications 
and detection gear. 


Shoran — Altim- 


RADIO CORPORATION of AMERICA 
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The Spotlight’s On 


DALOHM 


POWER RESISTORS 


WIRE WOUND— 
SILICONE COATED 
RESISTORS 


Complete welded construction 
from terminal to terminal. Tem- 
perature coefficient 0.00002/ deg. 
C. Ranges from 0.1 Ohm to 55,000 
Ohms, depending on Type, Toler- 
ance 0.05%, 0.1%, 0.25%, 0.5%, 
1%, 3%, 5%. 


RH TYPE — Available 
in 25, 50 and 250 watt sizes. 
Silicone sealed in die-cast, 
black anodized radiator finned 
housing for maximum heat 
dissipation. 


RS TYPE-— Available: in: 2 
watt, 5 watt, and 10 watt sizes. 
Silicone sealed offering maxi- 
mum resistance to abrasion, 
high thermal conductivity and 
high di-electric strength. 


DEPOSITED 
CARBON RESISTORS 


Dalohm precision deposited carbon 
resistors offer the best in accuracy, 
stability, dependable performance 
and economy. Available in % watt, 
1 watt and 2 watt sizes. 


Carefully crafted in every respect, 
Dalohm resistors are true power in 
miniature — provide the answer 

to those space problems. 

Write, wire or phone George Risk 
1312 28th Ave., Columbus, Neb. 
for price and delivery 
Telephone 2139 


re DALE PRODUCTS, inc 


{n Canada: Teletronics Corp., Ltd., Toronto and Montreal 
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SYV7TRON 


COMPLETE 
POWER CONVERSION 
UNITS 


for 
High 
Voltage 


@ Easy to Install 
® Continuous Operation 
@ Long Life 


A highly efficient, economical means of pro- 
viding d-c current for industrial use. They 
have good voltage regulation—10% from 
no load to full load. High power factor— 
92% to 97%2%—and high overload ca- 
pacity. Write for free catalogue literature. 


SYNTRON CO. 


440 Lexington Ave., Homer City, Pa. 


CONTOURED 


Gecause... 


HELWIG CARBON 
BRUSHES are ‘Custom-Bilt”’ 


for instant installation. ... 


Cut brush replacement and motor repair 
to a minimum with Precision-made Helwig 
brushes—They fit your commutator and 
rings exactly, 

Quality Helwig brushes eliminate uneven 


wear, reduce sparking and improve 


brush life. 


Write for catalog No. 95 for complete 
details on types of brushes and grade 
recommendations for every use. 


HELWIG CARBON PRODUCT CO. 


2547 N. 30th St., Milwaukee 10, Wisconsin 
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Calrod Heaters. The application of Cal- 
rod heaters by machinery manufacturers 
is described in 14 case histories in a 
bulletin designated as GEA-5866. The 
16-page 2-color bulletin employs 50 
photographs to tell how original equip- 
ment manufacturers have made new or 
improved machines using “built-in” elec- 
tric heat from Calrod heaters. The case 
histories are grouped by the following 
applications: heating surfaces, melting 
soft metals, radiant heat, heating liquids, 
and heating process air. Copies are 
available from the General Electric Com- 
pany, Schenectady 5, N. Y. 


Microwave Information. Economic 
aspects of multichannel operation of 
telephone and telegraph circuits over 
microwave radio links are emphasized in 
the Lenkurt Bulletin 72A-P76, ‘Micro- 
wave in the Telephone Toll Plant.” 
Among the subjects discussed in this 
publication are the investment required 
for microwave equipment, the revenue 
possibilities which microwave provides, 
and the way in which the use of microwave 
affects such problems as future system 
growth, reliability of service, and installa- 
tion and maintenance procedures. Copies 
of this bulletin are available from the 
Lenkurt Electric Company, County Road, 
San Carlos, Calif. 


Optical Gauging. A 12-page booklet 
published by the Kodak Company de- 
scribes advanced methods of optical 
gauging to cut inspection and tool-room 
costs. The booklet illustrates the uses of 
special fixtures and charts to imspect to 
close tolerances large parts, complex 
shapes, and blind holes and recesses using 
contour projection. The booklet is obtain- 
able free_on request from the Industrial 
Optical Division, Eastman Kodak Com- 
pany, 343 State Street, Rochester 4, N. Y. 


Exterior Lighting. Exterior incandescent 
lanterns for churches, hospitals, hotels, 
schools, institutions, and public and com- 
mercial buildings are illustrated and 
described with sketches and specifications 
in 16-page folio L-50. Included in 
the folio are fixtures of cast bronze, cast 
aluminum, and heavy gauge copper, with 
many kinds of glass shielding. Copies of 
the folio are available from Gruber 
Lighting, 125 South First Street, Brooklyn 
LANG Ye 


Cleaning of Electric Motors. Fine 
Organics, Inc., offers a highly informative 
4-page bulletin on how to clean motors 
and generators with emphasis on the 
use of safer solvents, both from the stand- 
points of fire and health hazards. This 
is a reprint of a Safety Maintenance and 
Production article and contains many 
safety suggestions as well as detailed 
information on several types of blended 
solvents suitable for electrical maintenance. 
Write Fine Organics, Inc., Department 
Shae East 19th Street, New York 3, 
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Redefinition of Membership Grades. 
As a result of recent amendments to the 
AIEE Constitution, the requirements for 
the various grades of AIEE membership 
have been redefined. This brief review is 
presented as an aid to those who may not 
have followed these changes in detail 
(pages 287-4). 


The Equipment Manufacturer and 
Power Education. Opportunities that 
the manufacturer of power equipment 
has to offer young engineers and the 
reasons for the lack of interest in power 
education are discussed. Current develop- 
ments in power generation, transmission, 
and distribution provide stimulating pro- 
fessional work for young men choosing 
that field (pages 295-7). 


Why Options Anyway? A discussion of 
options in curricula also must concern 
itself with the function of such options in 
helping achieve the broad objectives of 
engineering education. ‘The reasons for 
such breakdowns in curricula and possible 
alternatives are described (pages 305-06). 


Field Surge Testing of High-Voltage 
Lines. The objectives of this artificial 
lightning test program now being con- 
ducted to obtain extra-high-voltage data 
are presented together with a brief de- 
scription of the equipment being used 
(pages 287-8). 


New Unity Plan Proposal. In this 
article, members of the Pittsfield General 
Electric Engineers Association present 
their plans for a Unity Organization which 
would include all members of the engineer- 
ing profession, with the maximum of 
participation by the members at the local 
level in shaping policies (pages 349-57). 
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PHIGHEIGHTS.......... 


A New Universal Right-Hand Rule. 
This one new rule supersedes both of 
Fleming’s right-hand rules, dated nearly 
70 years ago. With it you can predict the 
direction of the force on a conductor and 
the direction of a generated electromotive 
force (pages 346-9). 


Electronic Instruments for Production 
Testing of Camera Shutters. A brief de- 
scription of some of the instruments used 
by one camera manufacturing company 
for the quality control and testing of its 
camera shutters is presented in this article 
(pages 336-40). 


Dynamic Braking on _Diesel-Electric 
Locomotives. Originally intended as a 
means of controlling both passenger- and 
freight-train speed on mountain grades, 
dynamic braking has been refined to the 
point where it is increasingly used for 
controlling freight-train speed in relatively 
level territory. A discussion of the control 
equipment will be found in this issue 
(pages 300-05). 


Automatic Cruise-Control Computer for 
Long-Range Aircraft. This article pre- 
sents a qualitative discussion of present 
manual cruise-control technique and de- 
scribes a proposed cruise-control computer 
for long-range military aircraft. A mech- 
anization of the computer is described 
together with its operation and a com- 
parison of the automatic system with 
manual techniques given (pages 309-12). 


New High-Voltage Outdoor Load-Inter- 
rupter Switch. This unit is designed to 
make available at transmission voltages a 
dependable and economical outdoor cir- 
cuit interrupter. It is completely self- 
contained, requiring no external gas 
supply or other auxiliary apparatus for 
operation, and the switch is long-lived as 
shown by numerous tests (pages 324-7). 


UNIVAC’s Predictions of the National 
Election Results. The computer made 
its debut to the world’s largest television 
audience for this purpose. Both the 
mathematical theory which had to be 
developed in advance and the actual 
setup to process the data on election night 
are covered here (pages 297-3). 


India’s Larger High-Voltage Labora- 
tory. It is located at Bangalore and will 
be instrumental in furthering research, 
the training of personnel, and in con- 
ducting electrical tests both for science and 
industry. The equipment is described as 
well as the kinds of experimentation already 
under way (pages 320-4), 


The Deductive Method in the Physical 
Sciences. The narrower strictly induc- 
tive approach to science is deprecated as 


Bimonthly Fublications 


The bimonthly publications, Communica- 
tion and Electronics, Applications and Industry, 
and Power Apparatus and Systems, contain 
the formally reviewed and approved 
numbered papers (exclusive of ACO’s) 
presented at General and District Meet- 
ings. The publications are on an annual 
subscription basis. In consideration of 
payment of dues, members may receive 
one of the three publications; additional 
publications are offered to members at an 
annual subscription price of $2.50 each. 
Nonmembers may subscribe on an advance 
annual subscription basis of $5.00 each 
(plus 50 cents for foreign postage payable 
in advance in New York exchange). 
Single copies, when available, are $1.00 
each. Discounts are allowed to libraries, 
publishers, and subscription agencies. 


ignoring some of the theoretical or ideal 
elements necessary to true scientific under- 
standing. Sciences are classified as corre- 
lational and theoretical. The latter type 
utilizes both induction and deduction 
(pages 284-6). 


Electrostatic Safety for Hospital Operat- 
ing Rooms. A description of how static 
electricity is generated is followed by a 
discussion of safety factors in operating 
rooms. Conductive floors and electro- 
static hazard alarms are given considerable 
attention (pages 329-34). 


Maintenance of Electric Equipment in 
Modern Aircraft. ‘The design of electric 
equipment and its location in an airplane 
determines whether its maintenance is 
easy or difficult. Some of the factors 
involved in this important activity will be 
found in this article by a maintenance 
engineer (pages 372-77). 


Improving Gas-Tube Grid-Circuit Re- 
liability. Some designers have felt that 
thyratrons are to a certain extent un- 
predictable in performance and so have 
not used them as much as possible. If 
more engineering attention were given 
to this tube’s grid circuit, it is felt that 
better results would be obtained (pages 
341-6). 


Membership in the American 


Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- 
trical engineers. 


Complete in- 
formation as to the membership 
grades, qualifications, and fees 
may be obtained from Mr. H. H. 
Henline, Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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Here’s how L&N engineers verify Speedomax resist- 
ance to stray electrical fields. The ring ts a Helmholtz 
coil, adjustable for a wide variety of field effects. 
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@ Built into every Speedomax recorder and controller tact on the slidewire, which eliminates pigtails and 
is a high degree of indifference to stray electrical their variable inductances. It includes use of a 
fields. And this is one of its most useful character- Mumetal slidewire shield where desirable, instead of 
istics in almost any job. It means that you can install less expensive but lower-permeability aluminum. 
a Speedomax near a big motor, power line or X-Ray And it includes a lot of just downright meticulous 
machine—any electrical equipment in fact—and detailing, such as carefully engineered wiring and 
you'll probably see no effect at all from surrounding input filtering, plus ingenious shielding where required. 
electronic noise and “‘junk”’. These and other precautions eliminate out-of-phase 

The reason for this indifference to stray fields goes components in the supply to the amplifier. The latter 
back through the adjustment, building and design therefore doesn’t ‘‘load’’; hence sends the correct 
of the instrument, to its basic engineering. Speedo- amount of correct-phase power to the balancing 
max has an electronically-clean measuring circuit, as motor. With ample power, the motor’s recording and 
well as clean signal and amplifier circuits. control action is snappy and accurate. 

This clean design includes a bifilar-effect slidewire, Our Catalog ND46(1) and Technical Publication 
to eliminate any objectionable inductance at that ND46(1) tell the story. Write our nearest office or 
point. It includes our ‘“‘no-moving parts’’ trolley con- 4962 Stenton Avenue, Philadelphia 44, Pa. 

Power engineers and users find that Speedomax 

instrument operation is not affected by the stray fields 

created by nearby power lines, motors, telemetering 

equipment and so on. 

PHOTO COURTESY IOWAAILLINOIS GAS & ELECTRIC CO. 
oe LE 
PHOTO COURTESY CINCINNATI GAS & ELECTRIC CO. EDS NORTHRUP 
Jrl Ad ND46(10b) instruments automatic controls « furnaces 
4A 
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ELECTRICAL INTERLOCKS 
are available in kit form. 
Practically any necessary 
number Or arrangement 


“Off-the-Shelf” Parts KitS make - - 
i¢ 


normal ma 

ier than ever. Each kit 
contains parts necessary of extra interlock con- 
4 to replace all load con- tacts can be added to any 
: tacts and finger springs: standard starter. Sizes 2 
( An illustrated service and 3 starters have new 
| \ bulletin is enclosed to front-of-panel mounting 
= Bos oan \ provide quick parts iden- interlocks for faster, 
met \\ tification anda complete easier installation. 

SS \ installation instructions. (See cutaway at left) 


Milwaukee 12, Wisconsin. 


Write for Bulletin 3536. 
4041 N. Richards Street, 
p PRODUCTS 


Square D Company, 
ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE 


903+ 50 YEAR 


to 
%s Thick 
with the 
“PEN OF 


WORLD’S ONLY 
DRAWING INK 
FOUNTAIN PEN 


with 58 Inter- 
changeable Nibs 


First real advance in 
drawing pen efficiency in 
generations! GRAPHOS 
with interchangeable 
nibs not only gives the artist and 
draftsman 58 pensin one — it also 
cuts “stop- and -fill’” time loss 90%, 
and insures finer, smoother work. Un- 
equalled for technical drawing, free- 
hand drawing, sketching, stenciling, 
or lettering. Light touch, perfect bal- 


ance. Uses any drawing ink. 
WRITE FOR BOOKLET 


JOHN HENSCHEL & CO., Inc. 


105 EAST 29th STREET 
NEW YORK 16, .N. Y. 


Sole Distributors for Canada 
HEINZ JORDAN & CO. 


73 Adelaide St. West, Toronto, Ont., Can. 


Best by 112-Year Test! 


Preferred for over a cen- 
tury, superb Pelican 
Drawing Inks are 100% 
waterproof, free-flowing, 
fast-drying. Intense 
opaque black and 19 vivid 
colors — blendable, dilut- 
able, erases well. In 1-oz. 
bottles, drop - dispensing 
cartridges, and larger == 
sizes. You'll like 


Selican 


WATERPROOF DRAWING INKS 
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INDUSTRIAL NOTES .... 


General Electric Notes. Retirement of 
H. Herbert Magdsick, for the past 23 
years executive engineer in the Application 
Engineering Department of General Elec- 
tric’s Lamp Division at Nela Park, Cleve- 
land, Ohio, has been announced. Mr. 
Magdsick’s retirement follows more than 
42 years of service with the company. 

Leland D. Whitescarver has been ap- 
pointed Manager of Marketing for the 
Medium Steam Turbine, Generator and 
Gear Department in Schenectady, N. Y. 

A $400,000 modernization program has 
been launched at the Bleeker Street plant 
in Utica, N. Y. The program, according 
to the plant manager, Frank Greene, Jr., 
will involve the installation of machinery 
to be used in the manufacture of Poly- 
styrene cabinets for clock radios and table 
model radios. 

The Small and Medium Motor Depart- 
ment has been discontinued and its opera- 
tion has been decentralized into three 
new product organizations. A divisional 
marketing department also was established 
to facilitate a unified approach to all 
division marketing policies. The four 
new departmental organizations and their 
managers are: Marketing Department, 
Walker H. Henry, manager; Medium 
Induction Motor Department, Olaf F. 
Vea, general manager; Direct Current 
Motor and Generator Planning Study, 
Oscar L. Dunn, manager; and Syn- 
chronous and Specialty Motor and Gene- 
rator Department, Fred B. Hornby, 
general manager. Headquarters for the 
first three organizations will be at Schenec- 
tady, and the Synchronous and Specialty 
Motor and Generator Department will be 
located at the Lynn (Mass.) River Works. 


Allis-Chalmers News. Appointment of 
Arthur F. Erwin and Edward F. Brill as 
manager and chief engineer, respectively, 
of Allis-Chalmers atomic power section in 
Milwaukee, Wis., has been announced. 
Mr. Erwin joined Allis-Chalmers in 1935 
and has been assistant manager of the 
atomic power section since 1951. Mr. 
Brill has been associated with the company 
since 1941 and in 1949 was transferred to 
the atomic power section and in 1952 was 
named engineer-in-charge. 

J. T. Graham, a resident representative 
in the Jacksonville, Fla., office of Allis- 
Chalmers general machinery division since 
1948, has been advanced to manager 
there. At the same time it was announced 
by D. S. Kerr, manager of the company’s 
Southeast Region, that Jacksonville is now 
a branch office of the Tampa district. 

William L. Manly, for the last several 
years special assistant to C. W. Schweers, 
vice-president and director of sales at the 
General Machinery Division in Mil- 
waukee, Wis., has been named assistant 
director of sales of the division. 


New RCA Appointment. Election of 
L. W. Teegarden as executive vice-presi- 
dent of the Radio Corporation of America 


has been announced. Mr. Teegarden, a 
pioneer merchandiser, has been active 
in the electrical and electronics industries 
for many years. Prior to assuming his 
new post, Mr. Teegarden was vice-presi- 
dent in charge of Technical Products of 
the RCA Victor Division. In this position, 
he supervised the activities of both the 
Engineering Products Department and of 
the Tube Department. 


Westinghouse News. Carroll B. Dick 
has been appointed manager of the 
Westinghouse Electric Micarta Division. 
Mr. Dick, formerly works manager of the 
Westinghouse Electric Appliance Division 
plant at East Springfield, Mass., will 
succeed E. R. Perry, who has resigned to 
accept a position with an eastern firm. 

P. C. Smith, manager of the Transporta- 
tion and Generator Division at East Pitts- 
burgh, Pa., has appointed W. R. Sugg, 
Jr., assistant manager of the Division, 
and G. A. Moore, manager of manu- 
facturing. 

Appointment of two Westinghouse Elec- 
tronic Tube Division sales executives to 
newly created sales posts was announced. 
John J. Doyle, a 25-year man with 
Westinghouse, assumes the new post of 
manager of renewal tube sales, and James 
L. Brown, a veteran of 16 years’ electronic 
tube sales experience, becomes manager 
of equipment tube sales. 


Electric Service Manufacturing Person- 
nel Changes. Warren Erbe, St. Louis, 
Mo., sales representative for Electric 
Service Manufacturing Company, has been 
named district manager of that office. 

Ray Gawthrop, of the Philadelphia, 
Pa., office has been transferred to the 
Detroit, Mich., office. 


Research Organization Formed. Olin 
Industries, Inc., has announced the forma- 
tion of a general research organization 
that will conduct basic research and work 
with all eight Olin manufacturing divisions 
on long-range and specialized research 
problems and will co-ordinate the efforts 
of the company’s various divisignal re- 
search departments. Laboratories already 
have been established at New Haven, 
Conn., and East Alton, Ill., staffed by a 
total of 45 scientists. Dr. Herman Bruson, 
one of the country’s top Polymer chemists 
and holder of 280 separate United States 
patents on chemical products and pro- 
cesses, has been named head of Organic 
Chemical Research. 


America Lava Notes. The American 
Lava Corporation, Chattanooga, Tenn., 
announced the election of G. E. Richter 
as vice-president—Director of Sales, and 
the appointments of James L. Ridkin as 
Sales Manager, Eastern Division, and 


(Continued on page 22A) 
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Rome Aluminum Self-Supporting Service 


Drop Cable is regularly supplied with two Ro- 
Prene (Neoprene) insulated power conductors of 
solid aluminum, spiralled around a bare neutral 
messenger of ACSR (aluminum conductor steel 
reinforced). This time-proven construction pro- 
vides high strength, simplicity of installation. 


Rome Aluminum Line Wire is available 
with covering of RoPrene (Neoprene) or RoLene 
(polyethylene) as specified. Here is low cost 
Line Wire having ease of handling, as well as 
long, non-festooning service life. Uniformly 
small diameters provide neater appearance, 
plus reduced wind and ice loading. 


It Costs Less to Buy the Best 


ALUMINUM 


ROME CABLE CORPORATION, ROME, N.Y., AND TORRANCE, CALIF. 
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This compact, electro-mechanical control- 
ler provides sensitivity, speed of response 
and system stabilization under severe op- 
erating conditions. Its design and operat- 
ing features have made Regohm useful for 
automatic control systems in which heavier, 
more expensive and complex, but less ac- 
curate equipment had previously been the 
only available solution. 


qa) SMALL SIZE - Regohm is a compact, 
plug-in device; lightweight, extremely 
rugged and position-free. The unit’s small 
size does not limit its power-handling ca- 
pacity. This makes Regohm a “natural” 
where economy of space and weight are 
your major considerations. 


Q) POWER AMPLIFYING - Regohm is a 
high-gain electro-mechanical power ampli- 
fier. Milliwatt variations in signal energy 
can control energy changes millions of 
times greater. 


Ga) IMPEDANCE MATCHING - Signal and 
controlled circuits are isolated, both elec- 
trically and structurally. Signal coils may 
have ratings from 0.01 to 350 amperes. 
Controlled resistors on a panel in which 
Regohm is plugged, can have values from 
zero to infinity, depending on the con- 
trolled system. 


(4) SYSTEM STABILIZING - A thoroughly 
reliable, sturdy dashpot aids in system 
damping. It can easily and readily be ad- 
justed over a wide range to match the 
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7 Reasons why 
Regohm is a 
natural for your 


control system 


dynamic characteristics of the Regohm 
to those of your present system. 


(5) ANALYTICALLY DEFINABLE - The re- 
sponse of Regohm is independent of the 
rest of the servo system. Its response char- 
acteristic can be expressed in terms of 
conventional “transfer functions.” Regohm 
acts as an integrating error-rate propor- 
tional controller. No appreciable steady- 
state error can occur. Regohm’s effect can 
be calculated in advance, simplifying the 
design and facilitating the prediction of 
performance. 


() CONTINUOUS CONTROL - In “‘closed 
loop” systems a high-speed averaging ef- 
fect occurs as Regohm’s armature oscil- 
lates over a small amplitude. This provides 
intermediate values between step resist- 
ances and results in continuous, stepless 
control in systems operating at power fre- 
quencies and below. 


Q) LONG LIFE - In properly engineered 
installations, Regohm’s life is measured 
in years. Plug-in feature simplifies replace- 
ment and maintenance—there are no parts 
to renew or lubricate, Shelf life is sub- 
stantially unlimited. 


Our engineering and research facilities can 
help you apply Regohm to your servo sys- 
tem or regulator problem. Write for Bulle- 
tin 505.00, analyzing Regohm’s character- 
istics and applications. Address Dept.EN, 
ELEectTRIC REGULATOR CORPORATION, 
Norwalk, Connecticut. 


——CONTROL COMPONENT IN: Servo systems « battery 


chargers + airborne controls * portable and station- 

ary generators + marine radar « inverters + locomo- 

tive braking systems * mobile telephones « guided 

missiles * signal and alarm systems « telephone 

central station equipment * magnetic clutches « rail- 
road communication systems. 
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E. Dudley Bell as Sales Manager, Western 


Division. i 


A new Syracuse, N. Y., office has been 
opened at 330 Arlington Avenue, Syracuse 
7. Gilbert Reimann is their representative 
in charge. { 


‘ 


New Appointment. 
tors of Rickard and Company, Inc., has 
announced the election of Howard H. 
Sharman as executive vice-president. 


NEW PRODUCTS ee 
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The Board of Direc- 


Meter for Testing Secondary Voltages. 
A way to test accurately the secondary — 


voltage of synchros and other circuits 
requiring meter-current corrections is pro- 
vided by the model 705 Meter Matcher. 
It is a highly accurate power frequency 
amplifier. When used in conjunction 
with a voltmeter or wattmeter, it prac- 
tically eliminates the errors previously 
caused by meter currents. In a typical 
application, the secondary voltage of 
synchros under test varies from 40 to 90 
volts. A 1/4-per-cent accuracy electro- 
dynamometer voltmeter with a resistance 
of approximately 3,000 ohms is used. To 
prevent loading the synchro, at least 
100,000 ohms must be across the secondary, 
hence the Meter Matcher. Its input is 
connected to the synchro, its output to the 
voltmeter. Input impedance of the Meter 
Matcher requires less than 150 micro- 
amperes from the test circuit. Its output 
provides the 0.05 to 0.07 ampere which 
most accurate dynamometer instruments 
require for full-scale deflection. Connec- 
tions for 15-, 75-, 150-, 300-, and 600-volt 
inputs are provided, with an output of 
150 volts in each case. This gives a 150- 
volt voltmeter or wattmeter an effective 
range of full-scale voltages from 15 to 
600 volts. Over-all accuracy of the Meter 
Matcher is such that less than 0.15-per-cent 
error is added to measurements. In 
addition to the testing of synchros, the 
amplifier has numerous uses where excep- 
tional accuracy is required. These include 
measuring both linear and _ nonlinear 
circuits when meter currents introduce 
errors not easily computed, increasing 
meter sensitivities, and as a signal amplifier. 
Full details on request to Keithley Instru- 
ments, 3868 Carnegie Avenue, Cleveland 
15, Ohio. 


Sudden-Pressure Relay. A new sudden- 
pressure relay that protects power trans- 
formers from internal faults is available 
from the Westinghouse Electric Corpora- 
tion. Operating on rate of change of 
pressure, it is not affected by pressure 
changes common to transformer operation. 
In addition, it is more sensitive to small 
faults, and is quicker to operate when 
large faults occur than were previous 
pressure devices. When an arc breaks 
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than Rebuilding 
Transmission Lines 


Pacific Coast system uses 50,000-kva hydro- 
gen-cooled condenser (top view), and 20,000- 
kva air-cooled unit (bottom view). 

Besides minimizing losses, hydrogen cooling 
results in a design suited to outdoor operation. 
Air-cooled units can also be built for outdoor 
use, and for industrial power-factor-correction 
applications. 

Regulex amplifier control, which acts as both 
regulator and pilot exciter, is available for all 
synchronous condenser ratings. 


Regulex is an Ailis-Chalmers trademark, 


FOR WIDESPREAD power systems, synchronous condensers 
can frequently be used in place of added or larger transmis- 
sion lines. This is possible because, by supplying reactive 
kva, they assure efficient use of power lines, 

But condensers can do more than just cut conductor re- 
quirements, They also provide voltage regulation on a 
wholesale scale, and furnish rotating inertia for improved 
system stability. 

Custom-engineered to fill system requirements and to fit 
installation conditions, Allis-Chalmers synchronous condens- 
ers can help you hold down transmission costs. For more 
information on units for utility or industrial applications, 
call in your A-C representative, or write for Bulletin 


05B7285, Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-3960 


ALLIS-CHALMERS 
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Type 31FH, 300 KVA, 
13,200-208Y/120 volts, 
60 cycle 


Dry Type Transformers 


For High Voltage Unit Sub-Stations 


Core and Coil 
Assembly can be 
supplied 
separately or as 
a Unit Sub- 
Station complete 
with primary 
and secondary 
switchgear 
according to 
your speci- 
fications. 


Dry Type Transformers 


Hevi Duty Transformers are designed and 
built to offer that extra protection needed 
during peak operating periods. Note the 
adequate core and coil blocking, high volt- 
age insulators and well ventilated pancake 
type coils on the transformer shown here. 


Specify Hevi Duty Transformers in your unit 


sub-station and you assure yourself of de- 
pendable service. 


Let our engineering staff design a transformer 
to meet your specifications. 


Write for Bulletin HD-499 


HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — + _ 
Heat Treating Furnaces... Electric Exclusively 


Constant Current Regulators 


(Continued from page 22A) 


tube. The pressure differential is throttle 
through the tube and actuates a bellows 
that is sensitive to a rate of rise of pressur: 

as low as approximately 1 ounce per square 
inch per second. A microswitch con-' 
nected to the bellows either will sound an 
alarm or trip a circuit breaker to take the — 
transformer out of service. A manually — 
operated momentary off switch is provided — 
to reset the relay. Faults that produce > 
rates of rise of pressure of 10 to 15 pounds > 
per square inch per second cause the relay ~ 
to operate in 2 or 3 cycles. Rates of 40 
pounds per square inch per second cause ~ 
operation within 1/2 cycle. For further 
information, write Westinghouse Electric — 
Corporation, P. O. Box 2099, Pittsburgh, _ 


pas 


Float Switch. The Revere float switch © 
was designed originally as an aircraft 
high-level fuel-control instrument, pro-— 
viding automatic cutoff control for single- 
point high-pressure fueling and air-to-air 
refueling. It is suited also for many 
industrial applications where fluid level 
control is important. The instrument is 
available in many different configurations, 
some of which include relays to handle 
heavy electric loads. Others are designed 
for complete submersion in fluids. The 
Revere float switches can be supplied with 
single level or dual level systems. Each 
system provides an electric signal through 
a magnetically operated switch, which is 
hermetically sealed in a glass tube. The 
actuating alnico magnet is incorporated 
in the counter weight of a statically 
balanced float assembly. The actuating 
magnet, positioned by the float, opens or 
closes the switch at predetermined levels 
which are set precisely at the factory. For 
complete information write Revere Cor- 
poration of America, Department 60, 
Wallingford, Conn. 


: 


Comparison Bridge. Accurate and 
simple production tests are possible on 
the new general-purpose type 7604-A 
comparison bridge developed by General 
Radio Company, Cambridge, Mass. With 
a basic accuracy of 0.1 per cent, the bridge 
can be used for direct comparison of 
resistors, Capacitors, and inductors over 
the wide impedance range of about 2 
ohms to 20 megohms. Two impedance- 
deviation ranges, +5 per cent and +20 
per cent, are provided. Dissipation-factor 
or storage-factor differences are indicated 
also. The bridge is completely  self- 
contained with a _ cathode-ray visual 
detector and an oscillator operating at 
either 1 ke or 5 ke. Operation is from 
the a-c line. The point at which the 
bridge is grounded can be switched, so 
that measurements can be made with the 
unknown either grounded or ungrounded. 
The primary application for the com- 
parison bridge is that of sorting components 
to a given tolerance. The standard to 
be used need not be a precision standard 
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for close-clearance mounting! 


Retaining all of the excellent protective characteristics of the 
Type GP Thorex lightning arrester, the new GPA Model per- 
mits a radical reduction of mounting clearance dimensions. 
This makes for easier installation in the confined spaces of unit 
substations or other restricted enclosures. When mounted in- 
doors within enclosed switch gear, this arrester may be install- 
ed in upright, horizontal, or inverted position, thus permitting 
full advantage to be taken of its close spacing possibilities. 
Universally adjustable terminals allow for any direction of lead. 

Restricted clearance in the new Thorex GPA is obtained by 
all-porcelain top construction, where the energized element is 
confined to a small central stud and terminal, thus gaining over 
six inches of radius when compared to the arrester employing 
a top casting energized at line potential. 

Another improvement in the new Type GPA Thorex is a clos- 
er graduation of line-to-ground, power frequency voltage rat- 
ings. This arrester is now available in 3, 4.5, 6, 7.5, 9, 12 and 
15-kv values. 

Other than clearance, the Model GPA is identical to the 
metal-top Thorex line -- offering you a high level of lightning 
protection at low cost. 


OHIO, U.S.A. 


MANSFIELD 


4386-H 
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Largest assortment of sizes and I 
but can be a component which has been” 
independently measured. An offset zero_ 


mounting styles to match equipment 
requirements is provided within the bridge so that an_ 


| E C i A N | Cc A L L Y. accurate standard is not necessary. : 


Multipurpose Signal Generator. Re-_ 
ceiver and amplifier gain, selectivity, 
sensitivity, and image rejection are a few 
of the ultrahigh-frequency and television 
measurements made with a new signal 
generator announced by Hewlett-Packard 
Company. The equipment is also useful 
as a power source for driving bridges, 
slotted lines, antennas, and filter networks. 
This master oscillator power generator is 
designated model 672A. It offers con- 
tinuous coverage between 450 and 1,200 
— — | y megacycles. Frequency and output are 
STRUTHERS-DUNN, INC. § srss—sis - set directly and read on large dials. No 
— ; charts or interpolation are necessary. 
Maximum output is 0.5 volt into 50 ohms 
throughout the frequency range. The 
instrument offers broad-band modulation 
up to 5 megacycles and has low incidental 
frequency modulation. It can be modu- 
lated internally or externally, amplitude 
modulated or pulse modulated with good 
radio-frequency pulses 0.2 microsecond 
or longer. Pulse modulation may be 
applied to the amplifier or direct to the 
oscillator section when high on-off signal 
ratios are desired. For further informa- 
tion, write Hewlett-Packard Company, 
395 Page Mill Road, Palo Alto, Calif. 


Widest range of types 
exacting circuit requi 


Miniature Capacitor. The Hammarlund 
Manufacturing Company, New York, 
N. Y., has developed a miniature variable 
capacitor, type MAC. The MAC provides 
the low minimum capacity essential for 
use as a trimmer in the very-high-fre- 
quency range. Its silicone-treated steatite 
base is only 3/4 inch by 5/8 inch. The 
rotor and stator are soldered assemblies 
of brass which are later silver plated for 
low losses. A silver-plated beryllium- 
copper wiper rotor contact is used. Rotor 
and stator terminals are positioned to 
permit short leads. The threaded bearing 
is provided with flat sides to permit single 
hole mounting without turning. The 
new units are available to fulfill capacity 
requirements between 1.4 and 19.6 micro- 
microfarads, 


Recorder Amplifier. A new electronic 
device, the model R3 recorder amplifier. 
has been developed at the Goodyear 
Aircraft Corporation, Akron, Ohio. The 
amplifier is a lightweight portable unit 
designed especially to plot the solutions 


to small problems where the use of a large 

recorder would be impractical. The R3 
= works with standard direct-inking or hot- 

wire recording galvanometers. Its 


ac- 
curacy is limited only by the nonlinearities 

of the galvanometers. Typical units are 

STRUTHERS-DUNN, INC., 150 N. 13th ST., PHILA The RB records? nea eye ee 
’ WU DELPHIA 7, PA. The R3 records two channels of informa- 


tion within a frequency range essentially 
BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO © CINCINNAT! | flat from direct current to 100 cycles. 
CLEVELAND + DALLAS + DETROIT + KANSAS CITY + LOS ANGELES | he amplifier unit supplies its own power 
MINNEAPOLIS * MONTREAL * NEW ORLEANS * NEW YORK © PITTSBURGH | 2d has its own voltage regulator. Ampli- 
ST. LOUIS * SAN FRANCISCO «+ SEATTLE * SYRACUSE « TORONTO (Continued on page 52A) 
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City Electric Distributors, Inc. Mine & Smelter Supply Company 


Central Electric Supply Company, Inc. Nelson Electric Supply Company 
Capital Electric Supply Price Electric Company 

Crescent Electric Supply Co. Russell Beldon Electric Company 
Dauphin Electrical Supplies Company General Electric Supply Corporation Stuart C. Irby Company 
Dutton-Lainson Company Hunzicker Brothers Stubbs Electric Company 

Eoff Electric Company Interstate Electric Co. Tafel Electric & Supply Company 
Electrical & Mechanical Supply Corp. of Shreveport, Inc. The Korsmeyer Company 

Florida Electric Supply, Inc. Line Material Company Virginian Electric, Inc. 

George H. Wahn Company Maydwell & Hartzell, Inc. Westinghouse Electric Supply Co. 


Take advantage of the many services offered by your nearby 


Kaiser Aluminum ECDistributor. Here are a few: NEOPRENE AND POLYETHYLENE 
e He has available large stocks of Kaiser Aluminum Conductor. COVERED CONDUCTOR, SOLID 
e He insures fast delivery to help reduce your inventory. 

: cape ae AND STRANDED A 
e His specialized knowledge helps solve your individual problems. : ID Ser oe USS 
e He provides top-notch engineering services. TRIPLEX CABLE ¢ ACSR 
e He keeps you abreast of latest developments and techniques. ALL ALUMINUM CONDUCTOR 


e He gives you friendly, personal attention on any size order. 


y_@ elie i.e 
nOISe hum 


setting the pace—in growth, quality and service 


A 
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| fier channels have a high input impedance 
of 2.5 megohms on the 0.01- to 0.1-volt- 
per-millimeter range and greater than 10 
megohms on all other ranges. Limiting 
circuits in the amplifier protect galvanom- ~ 
eter movements and keep pens in their 
pivots when an overload is applied. The © 
balance poteniometer may be used to 
adjust the pen on the recorder chart ~ 
electrically and to balance out any input — 
d-c signal for greater amplification of the — 
a-c component. Power. requirements are — 
105 to 125 volts, 60 cycles, single phase, 
and about 150 watts. 


4 


—s 


Circuit Breaker. Square D has an- 
nounced a new circuit breaker, the XO, 
for lighting and general-purpose loads. 
Operating features include quick-made, 


14kc to 250ke quick-break operating mechanism to elimi- 
Com ial Equivalent of nate teasing of contacts; positive operation 

ommercial Equivalent 0 assured by direct action of the handle on 
AN/URM-6B. the blade with no intermediate links or 
Very low frequencies. couplings; automatic relatching which 


eliminates complicated restoration of serv- 
ice; ambient compensation to prevent 
nuisance tripping due to increased tem- 
peratures; plug-in mounting for speedy 
installation and flexibility; shock re- 
sistance which reduces needless tripping 
due to vibration; and thermal-magnetic 
150kc to 25mc protection for both moderate and extremely 
Commercial Equivalent of AN/PRM-1A. heavy overloads. A new approach has 
Self-contained batteries. A.C. supply been mes Sa Sangre ee 


5 That is, 15- and 20-ampere single-pole 
optional. Includes standard broadcast | circuit breakers are 1/2 inch wide while 


band, radio range, WWV, and commu- large capacity 30-, 40-, and 50-ampere 
nications frequencies. Has B.F.0. ratings are 3/4 inch wide per pole and are 
only available in double-pole construction. 
Thus, it is impossible to interchange larger 
capacity circuit breakers with smaller 
rated units. The complete XO load center 
line, covering a range of from 1 to 32 
Q circuits, is made up of only six basic boxes. 

eS Single-phase 3-wire, 3-phase 4-wire, main 
15mc to 400mc lugs and main circuit breakers, and general- 


Commercial Equivalent of purpose or raintight enclosures are avail- 
TS-587/U able. Write Square D Company, 6060 


: Rivard Street, Detroit 11, Mich., for details. 
Frequency range includes 


FM and TV Bands. 


Frequency and Modulation Meter. A 

ways « frequency and modulation meter for use 

: in the maintenance of 2-way radio systems 

\ has been announced by the General Elec- 

tie ning: iechiennet seid ae. 

375mc to 1000mc ric Company’s Electronics Division, Syra 


: P cuse, N. Y. The meter, type S7-73-A, 
Commercial Equivalent of measures modulation swing and carrier 


AN/URM-17. frequency of frequency-modulation trans- 
Frequency range includes mitters, and features both high and low 
Citizens Band and UHF radio-frequency output for receiver align- 
colon vinand ment. It is available with either one or 


two crystals, for servicing single- or 2- 
frequency systems, in both the low and 
medium and high bands. The meter is 
These instruments comply with test equipment requirements available with or without a crystal oven, 


of such radio interference specifications as MIL-I-6181, and with crystal tolerances ranging from 
MIL-I-16910, PRO-MIL-STD-225, ASA C63.2, 16E4, AN-I-24a,}  9:0005 to 0.0025 per cent. The oven, 
AN-1-42, AN-I-27a, MIL-I-6722 and others. available in two ratings, 38 and 75 degrees 


centigrade, is powered from any external 


6-volt power supply. The meter is avail- 
STODDART Al RC RAFT RADI 0 Co., Inc. able in several models, each having differ- 


ent limits of operation. For further 


6644-B Santa Monica Boulevard, Hollywood 38, California information write Department N-14, In- 
(Continued on page 58A) 
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or shutdown? 


Consider I-T-E selective tripping for your system 


In central stations, in manufacturing plants, in 
the processing industries—I-T-E selective trip- 
ping has saved in initial investment, boosted 
system reliability, and reduced breaker mainte- 
nance. If you’re planning a new low-voltage 
switchboard application, investigate the advan- 
tages of direct-acting I-T-E trip devices. 


Selective tripping on I-T-E Circuit Breakers 


isolates system faults, boosts system reliability 


What selective tripping is 


Selective tripping is the economical means for 
providing reliable electrical service with complete 
freedom from general interruption. With selective 
tripping, several circuit breakers may be used in 
series; yet on overcurrent or fault, only the faulted 
circuit is interrupted. 


What it does 


Consider the following cases for a typical low- 
voltage system: 


Without selective tripping—the overloaded motor 
in the diagram at left could cause breakers C, B, 
D, and A to trip, shutting down a boiler, a plant, or 
an entire system. This will happen, if the system 
does not include circuit breakers equipped for 
selective tripping. 


With selective tripping—only breaker C will trip. 
A motor saved, one circuit interrupted, while the 
rest of the system continues to operate—unaffected. 


I-T-E trip device is a compact circuit breaker component 


Selective tripping in low-voltage systems is easily 
applied with I-T-E Circuit Breakers. The breakers 
are simply equipped with compact I-T-E direct- 
acting dual-selective overcurrent trip devices. No 
expensive current transformers, no relays, no added 
switchboard panels are required. The trip devices 
are fitted as an integral part of the breaker. 


LOW-VOLTAGE SWITCHGEAR 


I-T-E CIRCUIT BREAKER CO. * 19TH AND HAMILTON STS. « PHILADELPHIA 30, PA: 
CANADIAN MFG. & SALES: EASTERN POWER DEVICES, LTD., TORONTO 
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Easy-reading K-24 instruments 


Give you switchboards that weren’t practical before 


One man at one of these new 
switchboards can handle a com- 
plete control room or industrial 
process. It’s a marvel of efficiency. 


Compactness is what makes these 
boards efficient. If they were too 
long and strung out, they would 
defeat their purpose. 


One important factor in keeping 
these boards compact is the excep- 
tionally good readability of the 
Westinghouse Full-View K-24 
instruments. See how this works: 


These instruments are readable 
from wide angles. They can be 
mounted high on the board—and 
are fully legible from underneath. 
Old-style instruments would be 
mounted lower and strung out 
horizontally, making for long 
unwieldy boards. 


Another factor: the operator can 
read Full-View K-24 instruments 
from much farther away. From one 
place “he covers more ground”. 
Result: a more compact, easy-to- 
handle layout. 


you can Be SURE...1e is 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
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When you need any kind of 
electrical measuring instruments— 
call in Westinghouse. And write 
now for Booklet B-4695, “Getting 
A Full Measure”. Westinghouse 
Electric Corporation, Box 868, 
Pittsburgh 30, Pa. J-40428 


D-C 
AMPERES 


No shadows, no glare, no parallax 
interfere when you use the Full-View 
K-24 instruments. The climax of 65 
years of intensive study, they are a 
triumph of optical engineering. 


cry 
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quiry Section, General Electric Comp 
Electronics Park, Syracuse, N. Y. 


Events-Per-Unit-Time Meter. : 
Berkeley Events-Per-Unit-Time Me 
model 5558 is a high-speed electron 
counter combined with an accurate tix 
base to provide an instrument that aw 
matically will count and display t 
number of events that occur during 
precise time interval. These events m. 
be any mechanical, electrical, or optic 
occurrences that can be converted ir 
changing voltages. The meter will cou 
events occurring either regularly or wi 
random distribution at rates of from 

to 1,000,000 events per second with © 
accuracy of J one count. The result 
displayed on the illuminated numb 
panels of 6 Berkeley Decimal Counti: 
Units and read directly in digital for: 
The Events-Per-Unit-Time Meter co 
sists of an input circuit, an electror 
gate which is opened and closed by t 
oven crystal controlled time base, and 
series of electronic decade counting uni 
The Events, occurring at an unknov 
rate, are amplified and properly shap: 
by the input circuit. These pulses a 
then passed through the electronic ga 
to the counting units. The gate is open: 
by a signal from the time base and remai 
open for an accurately controlled interv 
of time and is closed by a second sign 
from the time base. The meter is man 
factured by Berkeley Scientific Divisi« 
of Beckman Instruments, Inc., 2200 Wrig 
Avenue, Richmond, Calif. 


D-C Train Power Supply. A _ 12-v« 
d-c train power supply that eliminat 
the need for an a-c converter and incorp 
rates a plug-in vibrator cartridge capak 
of operating both transmitter and receiv 
has been developed by Federal Telepho: 
and Radio Corporation, Clifton, N. 
Designed specifically for use in caboo 
installations, the power supply unit (ty; 
M322-1) has been engineered to meet t 
adoption of the 12-volt d-c caboose elect 
system by American railroads. T) 
M322-1 circuit employs a heavy-du 
railroad-type plug-in vibrator with fu 
wave tube rectifiers, weighs 35 pounc 
and has a temperature range of —30 to | 
degrees centigrade. Nominal input volta 
is 12.6 volts direct current, while t 
output voltage is rated at 300 volts dire 
current at 110 milliamperes for the receiv 
and 300 volts direct current at 325 mil 
amperes for the transmitter. 


Push-Button Oscillator, The Kroh 
Hite Instrument Company, 580 Mas: 
chusetts Avenue, Cambridge, Mass., h 
announced a new Model 440-A pus 
button oscillator designed for applicatia 
requiring very low distortion or extreme 
good frequency stability and resetabili 
It provides both sine waves and squz 
waves at any frequency between 0. 
cycles and 100 kc. For fine control 


(Continued on page 64A) 
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What do YOU make 


that takes wire? 


ik you make sieves or staples, screws or screens—what- 
ever you make that takes wire—we’re pretty sure to 
have the kind of manufacturers wire you need. Round, 
flat, square ... hard, soft, ductile . . . plain, tinned, or 
bright finished . . . carbon, alloy, or stainless. Altogether 
we produce over 400 different types of wire which are 
suitable for practically all everyday wire applications. 


But, if you need a special kind of wire, we can supply 


that too. Our modern plant facilities enable us to draw 
wire to meet the exact specifications of a special order, 
and our trained metallurgists are always ready to assist 


you with any manufacturing problems you may have. 


We’ve been in the wire-making business more than one 


hundred years, and all of our experience is at your serv- 
ice... to help you do an easier and better fabrication job. 


AMERFINE—High-quality fine wire. 


U°S°S AMERICAN 
: AMERSPRING—music steel spring wire. 
MA Ni U FACT U ie fs RR S AMERLOY—alloy heading wire. 


AMERTEMP—heavy-duty oil-tempered wire. 
AMERHEAD—uniform heading wire. 


AMERSTITCH—extra-fough metal stitching wire. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


CGLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS * UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Size: 
12x Sex 7" 
1234 Pounds 


MODEL 
S-14-A 


ANOTHER EXAMPLE Tabara PIONEERING... 


The HIGH GAIN POCKETSCOPE, model 
$-14-A, is an outstanding achievement in the 
field of oscilloscopes. The high vertical and hori- 
zontal sensitivities of 10 and 15 millivolts rms/inch 
respectively; frequency responses within —2 db 
from DC to 200 KC; non-frequency discriminating 
attenuators and gain controls; plus individual 
calibration voltages are but a few of the heretofore 
unobtainable characteristics of DC coupled oscil- 


PHILADELPHIA 25, PA. 
ABLE ADDRESS: POKETSCOPE 


” WATERMAN PRODUCTS 


64A Please mention ELECTRICAL ENGINEERING when writing to advertisers 


loscopes. The sweep is operated in either a repet- 
itive or trigger mode over a range from 0.5 cycles 
to beyond 50 KC with synchronization polarity 
optional. All this and portability too! The incredibly 
small size and light weight of the $-14-A now per- 
mits “on-the-spot” use of the oscilloscope in all 
industrial, medical, and communications fields. 
Its rugged construction assures “laboratory per- 
formance” regardless of environment. 


WATERMAN PRODUCTS CO., INC. 


WATERMAN PRODUCTS INCLUDE 


$-4-A SAR PULSESCOPE® 
$-5-A LAB PULSESCOPE 
S-11-A INDUSTRIAL POCKETSCOPE 
$-12-B JANized RAKSCOPE® 
$-14-B HIGH GAIN POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 


Also RAYONIC® Cathode 


Ray Tubes and Other 
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frequency, three banks of 10 push-button | 
switches are provided. An additional 
vernier control varies the frequency con-~ 
tinuously by an amount equal to the 
increment between adjacent buttons of 
the third switch bank. Hum and dis-: 
tortion are attenuated when the setting of ’ 
the calibrated logarithmic output level ! 
control is reduced and are maintained at a 
constant low percentage of the desired 
output signal. This instrument is suited 
for bridge measurements, tuned filter 
alignment, rapid spot frequency checks, 
and distortion measurement. 


TRADE LITERATURE 


Industrial X-Ray Catalogue. A buying 
guide for a complete and diversified line 
of accessories and supplies required for 
the industrial X-ray installation is available 
from the Westinghouse Electric Corpora- 
tion. This 44-page illustrated catalogue 
is divided into four basic categories: 
(1) films and chemicals; (2) radiographic 
accessories; (3) darkroom accessories; 
and (4) viewing and filing equipment. 
For a copy of this catalogue, 404-000, 
write on company letterhead to Westing- 
house Electric Corporation, Section X, 
2519 Wilkens Avenue, Baltimore 3, Md. 


Composition of Industrial Metals. A 
metals chart, showing the compositions of 
all commonly used metals and alloys in 
industry, has been prepared by Sam Tour 
and Company, Inc., New York, N. Y. 
The chart lists the constituent elements 
and the percentage composition ranges for 
60 different classes or types of metals 
arranged in the following groupings: 
light metals, irons, steels, cobalts, nickels, 
coppers, white metals, precious metals, 
heavy metals, and special-purpose metals. 
Also shown is the atomic number and 
specific gravity of each of the 48 elements 
commonly encountered in industrial metals. 
A 2-page explanation accompanies the 
chart, describing the purpose of the chart 
and giving useful definitions of various 
types of metals. Copies may be obtained 
upon request to Sam Tour and Company, 
Inc., 44 Trinity Place, New York 6, N. Y. 


Viking Catalogue. A new 16-page cata- 
logue of Viking Electric, 1061 Ingraham 
Street, Los Angeles 17, Calif., has been 
completed. This loose-leaf catalogue gives 
engineering specifications and templates 
of miniature connectors, terminal boards, 
thermocouple connectors, and _ printed 
circuit hardware. Write to Department 
M, Viking Electric, 1061 Ingraham Street, 
Los Angeles 17, Calif., for a free copy. 


Industrial Temperature-Control Manual. 
The Partlow Corporation, New Hartford, 
N. Y., has published a new edition of its 
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SUTDOOR INSTALLATIONS of JKP-0 are made without housing INDOOR VIEW shows insertion of two primary cables in two 
4 cross-arms—due to low-cost, rugged butyl insulation-casing. inch window. Secondary terminals on top permit close mounting. 


New G-E Indoor-Outdoor Current Transformer 
Type JKP-0 Is Now Available from Stock 


The new JKP-O current transformer, with exclusive 
butyl-insulation and indoor-outdoor features, is available 
from stock. 

4 WAYS THE JKP-0 SAVES 


I. STOCKING COSTS REDUCED: Standardizing on the 
JKP-0 cuts costs by reducing stock requirements. This 
versatile new transformer replaces 5 G-E types. 

2. MAINTENANCE IS REDUCED: JKP-0 transformers 
will not corrode and need no painting—due to rugged 
utyl-molded construction. 

3. INSTALLATION COST IS LESS: The JKP-0 does not 
equire elaborate arrangements of cross-arms, hanger, 
and the amount of wiring is reduced. 


-onnections, etc. 


1. INITIAL COST IS LESS: The JKP-O sells for less than 


nost of the conventional types it replaces. 


FOUR RATINGS AVAILABLE 
‘our current ratings are available in the Type JKP-0. 
They are 200:5, 400:5, 600:5, and 800:5 amperes. These 


GENERAL @@ ELECTRIC 


ratings are obtained by passing the line conductor once 
through the primary window. Additional ratings can be 
obtained by looping the primary conductor two or more 
times through the easily-accessible window. 


FOR MORE INFORMATION 
Contact your local G-E representative today, or write 
for Bulletin GEA-5874 to Section 604-37, General Electric 
Company, Schenectady 5, New York. 


FREE—SEND TODAY 


General Electric Company, Sec. 604-37 
Schenectady 5, New York 


Please rush my copy of the new 1953 
INSTRUMENT TRANSFORMER BUYER’S 
GUIDE (GEA-4626). 


(_) Planning immediate project 


( ) Reference 
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DESIGNED 
& BUILT BY 


BETA 


STANDARD MODELS 


0-30 KYDC—series 201 
0-50 KVDC Model 2008B 
0-120 KVDC Model 2047 


Special Models to Meet 
Individual Requirements 


Model 2047 
0-120 KV DC 


Check These Advantages 


w The voltages which are equally searching for defects and physical damage 
are far less damaging than the equivalent a-c voltages. 


¥ The slope of the voltage endurance curve is such that the time of voltage 
application is not nearly so critical with d-c as with a-c. 


w The problems associated with d-c testing of large equipment are far 
simpler, as a testing device with limited capacity can be used. Therefore, 
the d-ce tester is a small, relatively portable device which can utilize any 
convenient power supply. 


w The use of the d-c test voltages required will give assurance that the 
insulation has passed a voltage test which can be coordinated with con- 
ventional machine lightning arrester protection. 


~ = Field Engineers Throughout 
“ the Country to Discuss 
Your Applications 


BETA Electric Corporation 


333 East 103rd St. New York 29 


ENright 9-8520 
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manual, “The Design and Process Engi 
neers Guide to Industrial Temperatur 
Measurement and Control.” This 24-page 
manual, available without charge _to 
process engineers, plant managers, design 
engineers, and heating engineers, presents 
the basic principles of industrial tempera- 
ture control. It defines different types of 
control systems and distinguishes between: 
them so that the engineer can select the 
type most suited to a particular application. 
The manual discusses the eight ways of 
responding to temperature; the five ways 
of putting that response to work; and the 
nine basic Partlow instrument types. 
Typical control circuits and piping system 
arrangements, as well as the ranges and 
calibrations of scales and dials, are pre- 
sented diagramatically. Copies of the 
manual, 707, may be obtained from any 
Partlow representative or the factory. 


Magnetic Motor Starters. The Arrow- 
Hart and Hegeman Electric Company, 
Hartford, Conn., has announced the 
availability of an 8-page folder describing 
its type RA-V magnetic motor starters 
with vertical overloads below contactor. 
The right-angle mechanism of type RA-V 
combines small size and light weight with 
added dependability. This combination 
provides savings in four ways: smaller, 
lower-cost condulets; faster, easier installa- 
tion; reduced size and cost of mounting 
racks; and lower building costs and space 
requirements. The folder is fully illus- 
trated and includes design features, size 
and weight data, and other information 
of interest to the engineer. It is available 
from the manufacturer, The Arrow-Hart 
and Hegeman Electric Company, 103 
Hawthorn Street, Hartford 6, Conn. 


Automotive Welding Repair Manual. 
Designed primarily as an aid to salvage 
of all truck and car equipment is a manual, 
“Truck and Car Fleet Maintenance and 
Repair Welding Manual,” offered free 
of charge by the Eutectic Welding Alloys 
Corporation, Flushing, N. Y. Over 86 
step-by-step photographs, plus 25 diagrams 
and charts, in this 56-page book illustrate 
money-saving ways to add years of service 
life to any automotive vehicle. Contents 
include repair of all stationary and opera- 
tive parts grouped under these major 
headings: salvaging truck and automotive 
castings; repairing functional and me- 
chanical parts; saving cracked and 
damaged body parts; salvaging orna- 
ments, accessories, and auxiliary equip- 
ment. Welding, brazing, and soldering 
techniques are detailed for all steels, cast 
iron, cast and sheet aluminum, brass, 
bronze and copper, zinc die cast, magne- 
sium, monel, and nickel. Repairs on 
motor, head, block and manifold, cooling 
and heating systems, bumpers, transmission 
gears and shafts, frame and spring, body, 
fender, shaft overlays, steering and sus- 
pension links, and others are discussed. 
Requests for copies should be addressed 
to Department P, Eutectic Welding Alloys 


Corporation, 40-40 172d Street, Flushing 
58, aN. Ye 
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Of Current Interest. Among new devel- 
opments described this month is the newest 
and most powerful IBM high-speed elec- 
tronic calculator, the 70/; an internal mag- 
netic focus gun for television; an auto- 
matic teletype system to handle air-line 
communications; and a high-power, effi- 
cient low-loss coaxial cable known as Styro- 


flex ( pages 464-8). 


Television Coverage of the National 
Political Conventions. Nineteen video 
channels were needed for the complete 
coverage of the 1952 nominating conven- 
tions in Chicago. Some of the problems 
these channels entailed and how they were 
solved by telephone engineers will be found 
in this article (pages 383-9). 


Management Development. Manage- 
ment has realized that it should have a 
planned approach to this problem so that 
the development of management people 
can be accelerated and proceed on a uni- 
form basis through the organization. A 
general outline of basic steps and an 
example of a development program are 
presented (pages 379-82). 


Power Connectors for Outdoor Use With 
Aluminum Conductors. The objectives 
of the present investigation are outlined 
together with the test procedure and an 
evaluation of the results. However, it is 
pointed. out that the conclusions apply 
specifically to the connector design tested 
under heat-cycling conditions in a humid 
atmosphere (pages 393-7). 


Outstanding Young Electrical Engineers, 
During the period 1936-51, some 259 
young Americans have been candidates 
for the Recognition of Outstanding Young 
Electrical Engineers award offered annu- 
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ally by Eta Kappa Nu. An analysis of the 
records of these young men indicates seme 
of the considerations which go into the 
making of a successful engineer (pages 
399-404). 


The Role of the Supervisor in Safety 
Work. An accident prevention program 
cannot be successful without good super- 
vision. Obligations and responsibilities of 
supervisors to their company, customers, 
and fellow workers, as well as requirements 
for successful supervisors, are discussed 
(pages 397-3). 


Activities of the Electrical Equipment 
Subcommittee, Refining Division, of the 
American Petroleum Institute. One of 
the problems confronting petroleum re- 
finery engineers is the lack of authoritative 
rules of good practice. An outline of the 
scope of the work which this 3-year-old 
subcommittee has undertaken is presented 
(pages 407-09). 


Grain-Oriented Iron-Silicon Alloys. The 
chemical analysis and certain properties of 
these alloys are given in connection with a 
discussion of their development and pro- 
duction. Curves indicate why transformer 
core designs have been greatly influenced 
by this development. Production. trends 
are included also (pages 417-76). 


Type O Carrier System. The demand 
for large numbers of telephone circuits 
between near-by towns has made economi- 
cal short-haul carrier systems essential. 
The Type O carrier systems provide 16 
message channels in both directions on one 
pair of conductors on an open-wire line. 
It is a companion to the WN carrier (Elec- 
trical Engineering, volume 70, number 8, 
August 1951, pages 692-7) which provides 
12 similar message channels on two cable 
pairs (pages 478-23). 


Controllability of High-Pressure-High- 
Temperature Reheat Steam Plants, At 
an Institute meeting in 1949 the general 
problem of operating steam power plants 
was reviewed and it was brought out that 
to get maximum operating efficiency and 
minimum maintenance of the steam tur- 
bines, the rate of change of load and tem- 
perature should be limited under normal 
conditions. Experience since 1949 and 
design changes are considered in this article 
(pages 426-8). 


The Western Chemical Industry’s 
Growth. This area comprised of 11 states 
is shown as better situated than the rest 
of the United States with respect to raw 
materials, in a good position as far as 
utility and human resources are concerned, 


Bimonthly Publications 


The bimonthly publications, Communica- 
tion and Electronics, Applications and’ Industry, 
and Power Apparatus and Systems, contain 
the formally reviewed and approved 
numbered papers (exclusive of ACO’s) 
presented at General and District Meet- 
ings. The publications are on an annual 
subscription basis. In consideration of 
payment of dues, members may receive 
one of the three publications; additional 
publications are offered to members at an 
annual subscription price of $2.50 each. 
Nonmembers may subscribe on an advance 
annual subscription basis of $5.00 each 
(plus 50 cents for.foreign postage payable 
in advance in New York exchange). 
Single copies, when available, are $1.00 
each. Discounts are allowed to libraries, 
publishers, and subscription agencies. 
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and increasingly stronger in regard to 
markets with the trend toward greater 
population and income. Therefore, it is 
held that the chemical industry should 
continue to expand at an increasing rate in 
the West (pages 434-9). 


Electric Off-On Modulated Servo Clutch 
Controls. Improvement of nonlinear elec- 
tromagnetic controls not dependent upon 
vacuum tube equipment should be con- 
sidered. These controls have a substantial 
advantage over other types in weight, sim- 
plicity, and acceleration characteristics 
(pages 430-4). 


Electrical Properties of the Inorganic 
Papers. Heat-stable electrical insulating 
papers, made from both natural and syn- 
thetic bases, are now available commer- 
cially. Their electrical properties are 
given to help design engineers evaluate 
them as insulants in cables, transformers, 
capacitors, and laminates (pages 447-3). 


Economical Utilization of Electric Power 
Equipment. The adoption of the ideas 
and application of the data and tech- 
niques discussed in this article, have per- 
mitted one utility company to effect con- 
siderable saving in investment (pages 446- 
51). 


Membership in the American 
Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- 
trical engineers. Complete in- 


formation as to the membership 


grades, qualifications, and fees 
may be obtained from Mr. H. H. 
Henline, Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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PHILCO IS THE WORLD’S LEADING 
MANUFACTURER OF 
MICROWAVE EQUIPMENT 


Philco leads the world in mass _produc- 
tion of quality microwave equipment to 
meet modern industry’s demands for 
relay systems of the highest reliability 
and performance. 


Philco microwave components meet most 
JAN (Joint Army-Navy) specifications with- 
out any changes in circuitry, thereby per- 
mitting other users of microwave com- 
munications equipment to have the built-in 


reliability required by the Armed Forces. 
That is why commercial users of Philco 
microwave equipment include such famous 
names as American Telephone & Telegraph 
Co., Santa Fe Railway System, Bonneville 
Power Administration, Platte Pipeline 


Company and many others. 


Where quality and reliability are important, 
look to Phileo .. 
facturer of microwave equipment ! 


. world’s leading manu- 


For complete information write to Department EE 


PHILADELPHIA 44, PA. 


PHILCO corporation 


GOVERNMENT & INDUSTRIAL DIVISION 
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ANOTHER PERFORMANCE REPORT FROM CONDENSER PRODUCTS COMPANY 


“We had a high voltage power 
supply problem... 


“Our problem was to find a 30,000 volt power 
supply to be used as a source of voltage for kine- 
scopes. It also had to be suitable for experimental 
work and in airborne equipment. The main con- 
siderations were small size and light weight, but 
also we needed a design that would conform to 
military specifications. 


*“We consulted ‘CP’ and told them 


what we needed .. .’’ 


<< - EC The “CP” Engineering Department designed a 
CP ss engineers power supply with the following characteristics: 
came up 


with this... 


Input voltage: 115 V AC 
Frequency: 320 to 1000 CPS 


Output voltage: 0-30 KV continuously variable — .3 
ma rated current. 


Ripple voltage: Less than .1 peak-to-peak at maxi- 
mum rated current of .3 ma 


Temperature: To operate over a range of —10°C to 
+55°C and 95% relative humidity. 


General: To operate effectively in any position. 


Taking advantage of hermetic sealing and oil-filled 
construction in addition to new techniques and use of 
plastic film for high voltage capacitors, Condenser 
Products’ Engineers developed type PS30-3C400 to 
comply with all requirements. Size of unit is 54% x 
5% x 614”. Total weight: 11 lbs. 


Type 
PS30-3C400 
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“CP” is now filling orders for HiVolt Power Supplies 


in the following ranges: 2,000 V, 5,000 V, 12,000 V, 15,000 V, 30,000 V, and 
50,000 V, at frequencies of 60 cycles and 400 to 1,000 cycles. HiVolt Power 
Supplies are engineered for various applications. Because of their small 
size, light weight, flexibility, and ease of operation “CP” HiVolt Power 
Supplies are ideal for operation of display tubes, radiation counters, photo- 

Your engineering problem will receive flash devices, dust and electrostatic precipitators, oscilloscopes, insulation 
the immediate attention of our design and testers, spectographic analyzers and other equipment. 


specification engineers. 


Division of New Haven Clock & Watch Company 


7517 North Clark Street * Chicago 26, Illinois 


Manufacturers of : Glassmike Capacitors ° Plasticon Capacitors * HiVolt Power Supplies * Pulse Forming Network 


INIA Tye eae sre meee ee TLE 
Send for catalogue on: 
-] Glassmikes [] HiVolt Power Supplies Firm 


>] Plasticons [J Pulse Forming Networks ApprESs 
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TRANSFORMERS 
HERMETICALLY SEALED 


® Designed to MIL-T-27 
specifications 


@ MIL-T-27 standard steel 
cases 


® Rugged sealed terminals 


®@ Core and coil securely 
‘anchored to 
mounting studs 


® High vacuumimpregnated 


@ Fully tested and 
guaranteed 


These quality standard types are 
readily available and cover a wide 
range of specifications, set forth 
in detail in a new catalog. 


eq 


Quotations sub- 
mitted promptly 
on the above 
and all other 
types of 
transformers 
and reactors 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza New York 20, N. Y. 
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INDUSTRIAL NOTES .... 


Westinghouse News. A _ multimillion 
dollar plant to produce atomic equipment 
has been announced by the company. 
The plant will be operated by a newly 
formed department in the Atomic Power 
Division, the Atomic Equipment Division, 
and will be located in Harmar Township, 
near Pittsburgh, Pa. At this plant the 
company will engineer, manufacture, and 
sell products that have been developed for 
atomic power plants. 

E. T. Morris has been appointed assist- 
ant manager of the Atomic Power Division. 
He was formerly manager of subcontracting 
in the Defense Products organization. 

The Tube Division has announced the 
following appointments: Verne G. Ryd- 
berg, formerly with the sales department, 
as assistant manager of application engi- 
neering for the Electronic Tube Division; 
Joseph Schlig, formerly manager of ad- 
vertising and sales promotion, as assistant 
to the division sales manager; and Emerson 
Radio Westchester, Inc., White Plains, 
N. Y., as distributor of Reliatron tubes for 
the Westchester, N. Y., sales area. 

J. P. Coughlin, manager of field sales 
for the welding department, has been 
named manager of the arc welding de- 
partment. 

The Headquarters Manufacturing Divi- 
sion has been reorganized. C. G. Wallis, 
former manager of the headquarters 
manufacturing department, will serve as 
assistant to the vice-president in charge of 
manufacturing. Other appointments in- 
clude: L. S. Houk, as director of works 
engineering; N.. H. King and R. I. 
Wilson, director and assistant director, 
respectively, of production and inventory 
control; G. C. Moore, director of plant 
industrial engineering; V. D. Mack, 
supervisor of manufacturing student train- 
ing; and Joseph Manuele, director of 
quality control A new department, 
known as the manufacturing and equip- 
ment engineering department, has been 
created. Heading this department will 
be: Edward Griffiths, director of expense 
control; W. H. Dickinson, director of 
manufacturing engineering; and G. P. 
Longabaugh, equipment engineer. 


General Electric Notes. George R. Prout, 
vice-president of nucleonic and atomic 
projects of the company, died on March 8, 
1953. Mr. Prout was responsible for the 
company’s atomic energy activities, in- 
cluding the Hanford plutonium plant, 
Richland, Wash., and the Knolls Atomic 
Power Laboratory, Schenectady, N. Y. 

Halbert B. Miller has been appointed 
manager of manufacturing for the Major 
Appliance Division, Louisville, Ky. 

Carl L. Ipsen, chief consultant for the 
heating department, has retired to become 
executive vice-president of the Industrial 
Furnace Manufacturer’s Association, 
Washington, D. C. Arthur B. Oday, 
executive division at the Lamp Division’s 
Application Engineering Department, 
Cleveland, Ohio, also has retired. Mr. 
Oday had been with the company more 
than 40 years. 


Du Mont Expansion. Allen B. Du Mast 
Laboratories, Inc., has opened a new 
plant for the manufacture of cathode-ray 
instruments for industrial and defense use: 
The Instrument Division plant is locatec 
at 760 Bloomfield Avenue, Clifton, N. J.. 
and adjoins the company’s cathode-ray, 
tube manufacturing plant and main offices. 
The Television ‘Transmitter Division 
will now occupy all the space at 1500: 
Main Avenue, Clifton, which it formerly; 
shared with the Instrument Division. 


Freed Name Change. Freed Radio Cor- 
poration, New York, N. Y., has changed 
its corporate name to Freed Electronics: 
and Controls Corporation. Work to be 
carried out under the new name will 
include the basic business in radio, radio-: 
phonographs, and television for the home;, 
radar and communications equipment! 
and controls systems for the armed services; 
optical and electronic radar displays; 
ultrasonic light and color modulators; 
and radar indicators and video frequency 
recorders. 


Allen-Bradley Opening Canadian Plant. 
A new factory building is being erected at 
Galt, Ontario, Canada, for the manufacture 
of Allen-Bradley products to serve the 
Canadian market. Operations will be 
carried on by Allen-Bradley Canada 
Limited, a newly incorporated associate 
of the Allen-Bradley Company, Méil- 
waukee, Wis. The plant will be com- 
pleted in late summer, 1953. 


Ford Instrument Appointment. Charles 
D. Arcularius has been appointed director 
of procurement of the Ford Instrument 
Company, Division of The Sperry Cor- 
poration. Mr. Arcularius was formerly 
subcontract manager. 


Rockbestos Sales Appointments. Edward 
J. Parker has been appointed district sales 
manager for St. Louis, Mo., and Edward 
J. Langhenry sales representative in the 
Chicago, IIl., district sales office of Rock- 
bestos Products Corporation. Mr. Parker 
was formerly associated with Peter Kiewit 
Sons Company and John Fabick Tractor 
Company, and Mr. Langhenry served as a 
salesman with the Westinghouse Electric 
Corporation. 


Sprague Office Manager. Allan J. 
Weinberger has joined the Sprague Electric 
Company as manager of its Dayton, Ohio, 
application engineering office. Mr. Wein- 
berger was formerly section head of the 
Test Devices Division of the United States 
Naval Ordnance Plant, Indianapolis, Ind. 
He succeeds William M. Lana, who has 
been transferred to the office at Culver 
City, Calif., as assistant sales manager, 


(Continued on page 22A) 
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FTER MORE THAN FOUR YEARS Of in- 
tensive development work with 
transistors at the David Sarnoff Research 
Center—and at the RCA Tube Depart- 
ment — RCA now makes transistors a 
commercial reality! 


Backed by RCA’s long experience in 
the field of semi-conductive materials 
and electron devices, here again is tech- 
nical evidence of RCA’s never-ending 
effort to provide industry with a quality 
product consistent with the best engi- 
neering practice known today. 


Write for new technical bulletin on RCA Transistors. The 
booklet includes characteristics, typical operating conditions, 
and performance curves. Yours for the asking! Address RCA, 
Commercial Engineering, Section 39ER, Harrison, N. J. 


For technical data or design help, write 

RCA, Commercial Engineering, Section 

39ER. Or just call your nearest RCA 

Field Office: 

(EAST) Humboldt 5-3900, 415 S. 5th St., 
Harrison, N., J. 


(MIDWEST) Whitehall 4-2900, 589 E. Illinois St., 
Chicago, Ill. 


(WEST ) Madison 9-3671, 420 S, San Pedro St., 
Los Angeles, Cal. 


RADIO CORPORATION of AMERICA 


TUBE DEPARTMENT 


HARRISON, H. J. 
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Bridges 


Highest Accuracy / .- Minimum 
Size for Field, Lab, and 
Production Use / 


¥ 
# 


FAULT LOCATION WHEATSTONE 
BRIDGE No. 6100: 5-dial field model. 
Locates grounds, crosses, opens, 
and shorts by;Murray, Varley, Hil- 
born, or Fisher Loop and Capaci- 
tance tests. Range: 1 to 1,011,000 
ohms. Accyracy: +0.1%, +0.01 
ohm. 87” {x 73/2” x 534”. 8 Ibs. 
Price: $1754 

KELVIN-WHEATSTONE BRIDGE No. 
638-R: Shallcross has pioneered this 
compact combination of two 
bridges in one. Range: 0.001 to 
11,110,000 ohms. Accuracy: 
+0.3%J—1 to 111,100 ohms. 
1214” ¥ 10)” x 634”. 9 Ibs. 

Price: $260. 


WHEATSTONE-LIMIT BRIDGE No. 
6320; Combines 5-dial Wheatstone 
and Percent-Limit features. Range: 
0.1 fo 111,110,000 ohms. Accu- 
racy—Ratio resistors: +.01%, Rheo- 
sta + (.01% to .05%)+.005 ohms. 
15/4" x 94" x 516". 15 Ibs. 
Phice: $700. 

‘Selections from the complete 
Shallcross line are described above. 
Additional specifications are avail- 
able from SHALLCROSS MEG.CO., 
/11 Lincoln Ave., Collingdale, Pa. 


Nallcrass 


POWER 
CONVERSION UNITS 


For Chanting 
High Voltage AC to DC 


Highly efficient, low cost units that con- 
vert ac to dc for industrial require- 
ments. No moving parts to be serviced. 
Good voltage regulation under con- 
tinuous operation. Easy to install, no 


warm-up time required. 
Free Catalogue 
SYNTRON COMPANY 


440 Lexington Ave. Homer City, Pa. 


Sources of 


ELECTRIC 
ENERGY 


Sources of Electric Energy (AIEE 
Special Publication S-42) comprises 
reprints of papers presented at three 
conferences on energy sources held 
at national general meetings of the 
AIEE and sponsored by the Basic 
Sciences Subcommittee on Energy 
Sources. 


In order to provide information con- 
cerning aspects relating to the gener- 
ation of electric energy which are 
not generally known to engineers, 
several papers included in this series 
deal with matters relating to animal 
electricity and with methods of gen- 
erating electric energy which are 
unusual when compared with the 
conventional methods used in the 
power industry. Some of the latter 
methods make use of electrostatics, 
piezoelectricity, | magnetostriction, 
and thermoelectricity. 

$1.50; $0.75 to AIEE mem- 
bers. Available from: Order Dept., 

AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 


Price: 
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Sanson Appointed Cope Sales Manager 
T. J. Cope, Inc., Philadelphia, Pa., ha 
announced the appointment of A. M 
Sanson, Jr., as sales manager. He Ni 
supervise the sales of the company’s lin 
of cable installation equipment and wil 
be in charge also of the sales of cable 
trough systems. 


RCA Appointments. Edward C. Hughes, 
Jr., has been appointed assistant to the 
executive vice-president of the Radio 
Corporation of America. Mr. Hughes 
has been with RCA since 1930. 

Two officials of RCA Victor Division! 
have been selected to take the advanced. 
management course at the Harvard School 
of Business Administration. The officials: 
are Warren E. Albright, general plant 
manager of the Home Instrument Depart- 
ment, and Richard C. Willman, chief 
design engineer, custom products engineer- 


ing. 


Sylvania Los Angeles Sales Manager. 
The Lighting Division of Sylvania klectrie 
Products Inc. has announced the appoint- 
ment of R. C. Harper as sales manager 
of the Los Angeles, Calif., district and 
William L. Friend as manager of the San 
Francisco, Calif., office. 


Division Established by Detroit Edison. 
A newly established division of Detroit 
(Mich.) Edison’s Sales Department, to 
be known as the Area Development 
Division, will be directed by Vincent S. 
Madison, former power sales engineer. 
The Division will be responsible for a con- 
tinuing program to attract new industry 
to southeastern Michigan and to ‘retain 
and encourage the expansion of existing 
industry. 


NEW PRODUCTS ee 


Flow-Measuring System. The Gavco 
Corporation, New York, N. Y., has pre- 
sented a major contribution to the aviation 
industry called the Flow Meter. This 
electronic device computes accurately the 
fuel consumption in weight units that will 
compensate for the changes in density and 
temperature of liquids. The invention is 
thus of tremendous significance to jet 
aircraft whose fuels can be of various 
densities and which in addition fly quickly 
to freezing altitudes. The new Gavco 
unit measures the flow in gallons but then 
automatically compensates for the weight 
of the fluid, producing a continuous pounds- 
per-hour dial reading. It provides con- 
tinuous compensation for density; the 
measurement of density of liquid is con- 
tinuous, is not performed in successive 
batch sampling. The density detector 
measures variations in density to 1 per cent. 
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Alcoa Aluminum Bus Conductors Alcoa Aluminum Electrical Con- Alcoa offers aluminum accessories, 
are available in rectangular and ductors include ACSR, solid and correctly designed for use with 
stranded aluminum wire, bare aluminum conductors. 


round bars, tubes and struc- 


tural shapes. or covered. 
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CANNON 


PLUGS [42 good reception 


X SERIES 


The high quality audio connectors shown 
above are available from all Cannon Fran- 
chised Distributors. In their great variety of 
sizes, shapes and contact arrangements there 
is no problem or technical requirement in the 
radio, sound, TV or related fields that cannot 
be met. Cannon plugs are standard on leading 
makes of audio equipment and microphones, 


CANNON ELECTRIC 


Since 1915 
ELECTRIC 


FACTORIES IN LOS ANGELES, TORONTO, NEW HAVEN 
Representatives in principal cities. Address inquiries to Cannon Electric Co., 
Dept. E-117, Los Angeles 31, California. 
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The volume-sensing element measures 
rate of flow to 1/2 per cent through the 
full flow ratio of 1/60; pressure drog 
through the element is negligible, less 
than 1 pound per square inch at 20,004 
pounds per hour. Weighing only 8 pounds, 
complete, the system has four parts: @ 
sensing unit which is placed in the fuel 
line; a density detector also connected 
to the fuel line; an electronic integraton 
which computes information received front 
the foregoing units; and a dial indicator 
for the instrument panel. 


High-Voltage Relay. A new high-voltage 
high-vacuum relay (PS-32) with an ex- 
ternally operated d-c solenoid has been 
developed by Pioneer Electronics Corpora- 
tion, Santa Monica, Calif. The relay, an: 
advance in high-voltage miniaturization, 
is 41/, inches high with a 300-ampere 
peak-pulse current rating, a pulse duration’ 
of 3 microseconds and a vibration charac- 
teristic of 15 g’s acceleration. ‘The unit 
has been designed primarily for partial 
oil immersion applications for switching 
pulse-forming networks in radar installa- 
tions. The lower portion of the switch 
can be hermetically sealed directly into 
the pulse-forming network case, trans- 
former, or other oil-filled device. The 
unit may be specified for use in environ- 
ments that are corrosive, where explosive 
atmospheres are encountered, and for 
high-altitude application. Complete data 
available from manufacturer on request. 


Lighting Transformers. Marcus Trans- 
former Company, Hillside, N. J., announces 
a new line of general-purpose lighting 
transformers designed specifically for 
quicker, easier installation outdoors as 
well as indoors. Designated as Marcus 
“Type C,” the mew transformers are 
available in sizes from 1 to 15 kva, single 
phase and 3 phase, up to 600 volts. The 
new models feature Class B heatproof, 
high-dielectric high-heat insulation with 
the new Du Pont ‘“‘Mylar” polyester film 
which has at least ten times the puncture 
strength of standard magnet wire. To 
permit mounting outdoors, the housing of 
the new transformer has been redesigned 
with an electrically welded sheet steel case, 
and vents scientifically placed to provide 
weatherproof ventilation. 


Speedomax Console Indicator. A new 
electronic console indicator saves panel 
space and permits an operator to scan up 
to 200 thermocouple temperatures as fast 
as he can log them. This console unit 
consists of an executive-type desk with < 
mounting which houses a specially adaptec 
Speedomax Indicator and flanking switck 
panels. The mounting extends only 1: 
inches above the desk to give the operatot 
an unobstructed view of the main contro 
room panel. Because the special housing 
slopes at 60 degrees, a seated operator cat 
read the 251!/.-inch drum-type scale witl 
€ase as it spins from point to point and stop 
“dead still.’ Balancing time is only ; 
seconds full-scale, 2.5 seconds half-scale 
The scale is calibrated for single or doubl 
ranges. For further information, writ 
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Rings and sleeves extruded by 
Anchor Plastics Co., Inc. 
New York, N. Y. 
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REG, u, S, pal. OFF 


Better Things for Better Living 
«++ through Chemistry 


Polychemicals 


DEPARTMENT 


PLASTICS * CHEMICALS 


lates TV tube carrying 20,000 volts 


Ring and sleeve of ““Alathon” 
retain dielectric properties... pass 
humidity tests...lower shipping costs 


When television-set manufacturers started using 
metal picture tubes, they were faced with the problem 
of insulating the outer portion of the tubes that carry 
up to 20,000 volts. A material was needed that could 
withstand the voltage, while resisting humidity that 
would ruin its insulating value. 


The solution was this ring and sleeve extruded of 
Du Pont ‘“‘Alathon’” polythene resin. Of all the 
materials tested, only ‘“‘Alathon”’’ retains its electrical 
properties in service. ‘“‘Alathon”’ has excellent dielec- 
tric strength, low dielectric constant (2.3), and low 
power factor (0.0005). Because of its very low 
moisture-absorption rate (0.01% by A.S.T.M. test), 
‘‘Alathon”’ easily passed exacting humidity tests. 


Du Pont “‘Alathon”’ offers other important advan- 
tages. Its flexibility simplifies installation. Shipping 
costs are reduced because ‘‘Alathon”’ absorbs shock 
. .. makes possible packing of sets as units.. . elimi- 
nates shipping the delicate tubes separately. And 
reassembly time and labor at outlets are eliminated. 
Many TV manufacturers now use these rings and 
sleeves. 

Du Pont ‘‘Alathon’’is widely used for such insulat- 
ing applications as TV lead-in wire, high-voltage TV 
lead wire, and police and fire-alarm cable. We will 
gladly suggest suppliers who can meet your specific 
needs for electrical or other uses of ‘‘Alathon.”’ For 
further information, write: 


E. I. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department, 
Room 215 A, Du Pont Building 
Wilmington 98, Delaware 
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Easy-reading K-24 Instruments 


Help you design revolutionary control systems 


Alert engineers often bring us new 
problems in instrumentation. 
They’ve hit on a new way to use 
electrical instruments to improve 
their operations. We’ve helped 
work out many problems likethese, 
and we would like to do this kind 
of thinking with you. 

The photograph above shows 
what can be done. This desk con- 
trols a pipeline booster station. 
These Westinghouse K-24 instru- 
ments are connected to special 
strain gauges and are calibrated 
in psi to show pressures in the stra- 
tegic parts of the pipeline system. 
This revolutionary arrangement 
eliminated the usual pressure tub- 
ing and permitted safer, centralized 
control of this station. 


Notice how much more readable 
these Westinghouse K-24 instru- 
ments are than the usual types— 
from sharp angles and from dis- 
tances. This is a big factor in 
modern control board design. And 
the smaller size and longer scales 
permit the designer to save space. 
A single operator can control more 


you can Be SURE...1e irs 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
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processes because he can read the 
instruments from one place. 

Call in Westinghouse when you 
need instrumentation. And write 
now for booklet B-4695, “Getting 
A Full Measure”. Westinghouse 
Electric Corporation, Box 868, 
Pittsburgh 30, Pennsylvania. 

J-40429 


This is the super-readable Westing- 
house Full-View K-24 instrument, a 
triumph of optical engineering. You 
can read it at sharp angles, and from 
far away. Glare, shadows and parallax 
are almost non-existent, 
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Leeds and Northrup Company, 4 
Stenton Avenue, Philadelphia 44, Pa. 


Miniature Medium-Mu Triode. A nex 
miniature 7-pin medium-mu triode, des 
ignated the 674, has been released recent 
by the Radio Tube Division of Sylvanii 
Electric Products Inc. The tube wa 
designed as an oscillator in televisio3 
tuners or converters covering the new 
ultrahigh-frequency ~bands. The tub 
features short bulb, t-5!/; construction 
having a maximum over-all length a 
13/, inches, and a maximum seated heigh 
of 11/, inches. The Sylvania 674 als: 
features double-plate and grid connection 
to reduce lead inductance. In circuit 
designed for its use it is capable of operation 
up to 1,000 megacycles. 


Flexible Heating Tape. Ribbon Hea 
Aeronautical, a flexible, flame-resistan 
heating unit, is the first heating tape o7 
the market with a unique “wrap-around” 
feature for application on pipes, tubing 
and fittings. Combining safety, durability 
and low temperature, Ribbon Hea 
Aeronautical comes in tapelike form abou 
1/. inch wide and 0.1 inch thick, making 
it ideal for maintaining desired tempera 
tures of liquids in hydraulic and rocket 
fuel systems. Cox and Company, manu 
facturers of this new product, has ap 
pointed Air Associates, Inc., Teterboro 
N. J., as a distributor. 


Frequency-Correcting Device. Ar 
instrument for detecting and recordings 
frequency errors in the a-c output of powe 
plants is being produced by the Industria 
Division of Minneapolis-Honeywell Regu 
lator Company. The device, an electroni 
time deviation detector-recorder, indicate 
needed adjustment of frequency output 
and thus assures the correct operation o 
electric clocks and other timing device 
on the line. It is designed so that i 
maintenance is needed on the recorder 
the detector continues to operate inde 
pendently. When the recorder is agai 
attached, it will indicate, correct to withit 
10 seconds, any error which occurred whil 
it was shut down. 


Quiet Mechanical Light Switch. Th 
Arrow-Hart and Hegeman Electric Com 
pany of Hartford, Conn., announces wha 
is said to be the first truly quiet mechanics 
light switch. Known as the “Lifetim 
Quiette Switch,” it can be installed in an 
position, not just up and down, as is sai 
to be the case with other quiet switche 
now on the market. It can be used wit 
both incandescent and fluorescent lights, 


Fault-Location Wheatstone Bridge. . 
compact Wheatstone Bridge for gener: 
laboratory use or field servicing of com 
munications systems is available from th 
Shallcross Manufacturing Company, Co 
lingdale, Pa. The Model 6100 Wheatston 
Bridge measures resistance between 1 an 
1,011,000 ohms to an accuracy of +0. 
per cent +0.01 ohm. The instrument 


(Continued on page 40A) 
May 195 


NDERSON 
TYPE LC50 — LC500 — LC70B SERIES 


ALUMINUM 
CONNECTORS 


For Wider Aluminum Distribution 
System Applications 


Inventory Reduced — 
Increased range, fewer 
connectors to stock, less 
cost. 

@ 
Dependability Assured 
— For more than a quar- TYPE LC70B SERIES 
ter century a leader in "s 
engineering and manv- 
facturing aluminum con- 
nectors. 

‘@ 
Controlled Quality — 
From ingot to finished TYPE LC50 — LC500 SERIES tg 
product. 

t 


CATALOG NUMBER 


LC-51A #6—-1/0 ACSR #6—#2 ACSR 
LC-52A #6—1/0 ACSR #6—1/0 ACSR 


LC-511A #6—1/0 ACSR ¢8—2#2 COPPER CABLE 
LC-522A #6—1/0 ACSR ##8—1/0 COPPER CABLE 
LC-70B #6—#2 ACSR #t6—H#2 ACSR 
LC-71B #6—1/0 ACSR ##6—1/0 ACSR 


Consult one of our nearest 18 
representatives or confact our 
main office, 


+ 
Aluminum aud Bravwze 
ER 


4S OD ee we 
coNNEeTORS Anperson DRASS | 
e X 


Stans INCORPORATED 


LEGO ORR RCH AER REL ERA RCL ALLA ERA AS 


FITTINGS yy 
and ct } 


ACCESSORIES rere AL es post office praAwer 2151 ALABAMA 


for 


SUBSTATION 
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Units used for testing the 
contact drop and friction 
coefficient of Stackpole 
brushes 


‘Taking the frame temper- 
ature of a 300 amp. air- 
craft generator on test at 
the Stackpole brus 
laboratories 


You Can’t Buy SmalfMotor Brushes 
from a Catalog! 


Getting the best brush for a specific fractional horsepower 
motor goes far beyond rule-of-thumb selection. 

Stackpole brush engineers tackle the job the one logical way: 
By developing or adapting a brush for that particular equipment 
under actual operating conditions. 

Brush and commutator wear, noise, contact drop 
and other factors are carefully studied. Every detail 
of springs, shunts, terminals, caps, clips or other 
accessories is closely analyzed. Operating 
conditions of the motorized equipment and 
it’s peculiarities are taken into full account. 

The result—as proved in hundreds of 
cases—is a recommended brush that will 
out-wear and out-perform previous types 
used on that application. Guesswork is elim- 
inated. You get pre-proven brush depend- 
ability and performance! 


z :* 
| 


I cs 
NOT A CATALOG! * 
Ne th44 pace: Siackaole 


Brush Users’ Guide contains 


\ 
1 
i 
\ a wealth of helpful data on | 
\ 
| 


Stackpole brushes are sold only to producers of original 
equipment—not for replacement uses. 


oat A STACKPOLE CARBON COMPANY 
\ F: = St. Marys, Pa, 


factors pertaining to brush 
\ selection and use. Copysent 
on letterhead request. 


BETTER BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT 
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built to the standards of precision requi 
for laboratory measurements, yet with 
ruggedness, ease of operation, and com 
pactness essential for field service. Housec 
in an aluminum case, the bridge weighs 
8 pounds and measures 87/s inches long by 
53/, inches high. Instructions for 
measuring operations are mounted in the 
lid. 


Sensitive Inverter. The Ballantine Sensi- 
tive Inverter Model 700-in combination 
with a suitable 60-cycle-per-second voltage- 
sensitive device makes possible the accurate * 
measurement of d-c potentials as low as‘ 
10 microvolts, and the detection of d-c’ 
potentials as low as 1 microvolt while 
presenting to the source a resistance not 
less than 10 megohms, It may be com-— 
bined with a vacuum-tube voltmeter, 

voltage amplifier, oscilloscope, multimeter, 

servo-amplifier, or any other device 

sensitive to 60-cycle-per-second voltages in» 
the range 100 microvolts to 10 volts. As 

a sensitive transducer the model 700 

inverts d-c potentials to alternating voltages 

directly proportional in magnitude to the 
d-c input voltages and phase sensitive to the 
d-c polarity. The inversion ratios (d-c 

to a-c rms) are 1:1000 and 10:1. An 

important feature is a built-in calibrator 

which minimizes the errors caused by a 

companion instrument or by the departure 

of line frequency and voltage from nominal 

values. 


Miniature Selenium Rectifier. A new 
line of miniature selenium rectifiers, 
ranging from 3/32 to 15/32 inch in diameter, 
has been announced by the General 
Electric Company’s Lighting and Rectifier 
Department. Designed as nonexpendable 
components for industrial and govern- 
ment equipment, the miniature stacks 
operate small relays, solenoids, and pre- 
cipitators. Circuit applications include: 
electronic, blocking, computer, signal, 
magnetic amplifier, communication, and 
control. The assemblies, according to 
General Electric engineers, have a 
ambient temperature range of minus 55 
degrees centigrade to plus 100 degrees 
centigrade. At an ambient temperature of 
35 degrees centigrade, the single-stack 
rating ranges from 0.5 milliampere d-c 
at 25 volts rms to 25 milliamperes d-c at 
5,200 volts rms. Higher ratings result 
from combining the stacks. 


General Electric Tubes. The GL-6182 
is a 4-electrode transmitting tube featuring 
a metal-and-ceramic envelope designed 
for use as a power amplifier or oscillators 
in grounded-grid circuits with both grids 
maintained at radio-frequency ground 
potential. The output circuit is connected 
between the anode and the screen grid. 
The anode is capable of dissipating 7 kw. 
Cooling is accomplished by water and 
forced air with the water jacket an integral 
part of the anode. The cathode is in- 
directly heated and thoria coated. Maxi- 
mum ratings apply up to 900 megacycles. 
The GL-6283 4-electrode transmitting 
tube with a metal-and-ceramic envelope 
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ILASTIC* 


* 


Performance 


alt Works 


vhere other materials fail ! 


any of the most able designers, like those Westinghouse 
=n who made automatic cooking a practical reality, save 
ne and money by trying Silastic first when they need 
bbery properties at temperatures far above or below the 
nits of any ordinary rubber. And exceptional stability at 
th high and low temperatures is combined in Silastic with 
cellent resistance to outdoor weathering and good resist- 
ce to a variety of hot oils and chemicals. Further proof of 
2 inherent stability of Silastic is given in this small graph 
Dielectric Life During Aging at 275°C 


3 oa 
SSeS ae eee ee 


6 8 10 12 14 16 18 20 
Aging Time — Weeks 
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ATLANTA first in 
CHICAGO silicones 
CLEVELAND 
Los site DOW CORNING 
0 
NEW YORK CORPORATION 


Midland, Michigan 


WASHINGTON, D. C. 
(Silver Spring, Md.) 


1ada: Fiberglas Canada Ltd., Toronto « England: Midland Silicones Lid., London 


helps Westinghouse score another FIRST... 


LOOKING without LOOKING” 


Engineers have been working for years 
to make a heat control system for electric 
range surface units that would forever 
banish pot watching. But it took 
Westinghouse, using a bit of Silastic, a 
thermistor, and a few relays and vacuun, 
tubes, to perfect the ‘Electronic Eye.” 
This heat control system regulates the 
temperature so accurately that food can 
be warmed, boiled or fried without 
danger of burning or scorching—even 
if all the water is boiled away. 

The heart of the temperature measuring 
device, the thermistor, is embedded 

in Silastic paste for protection and 
heat transfer. Flexible Silastic insulated 
cable is used to connect the thermistor 

to the exterior wiring, and the 
Electronic Eye itself is isolated in the 
center of a flexible Silastic diaphragm. 
The Silastic components have stood up 
under exposure to boiling water, oil, 
grease, coffee and syrup, as well as 
accelerated life testing equivalent 

to 15 years of actual service. 


proves... 


showing the effect of aging at 275°C (527°F) on the dielectric 
strength of Silastic. 


Dielectric strength measured with “% inch electrodes in air 
on two layers of Silastic R Tape, for example, average 0.475 
KV per mil. After 20 weeks of continuous aging’ at 275°C 
with both surfaces exposed in an air circulating oven, dielectric 
strength gradually decreased from a high of 0.601 to 0.485 KV 


per mil. 


That's the kind of performance that makes Silastic, the Dow 
Corning silicone rubber, unique among all rubbery materials. 
When you need rubbery properties at temperatures above 
150°F or below —40°F, or excellent dielectric properties 
in a resilient and flexible material specify Silastic. 


MAIL COUPON TODAY FOR DATA ON THE PROPERTIES, PERFORMANCE 
AND APPLICATIONS OF SILASTIC. 
DOW CORNING CORPORATION, Dept. H-5, Midland, Michigan 


Please send me: 
J Silastic Facts 10a, properties and applications of Silastic stocks and pastes, 
(J Ust of Silastic Fabricators. 
LJ “What's A Silicone?", your new 32-page booklet on silicone products and applications. 
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switchgear 


(drawout or stationary) 


“‘Concentrol”’ motor 
control centers 


panelboards 


feeder & plug-in 
bus duct 


unit substations 


instrument panels 


““Weather-Loc’”’ 
enclosures 


theater switchboards 


wireway 


DATA ON INSTALLATION PICTURED 
High voltage sections: Load Break Air In- 
terrupter ‘Switches. 
Transformers: Askarel Immersed, 1500 KVA, 
3-Phase, 12,000-480 V. 
Switchgear: 600 V., Drawout Type Air Cir- 
cuit Breakers. 
Bus Duct: Continental Low Impedance Feeder 
Bus Duct. 


Before you decide on 
any Electrical Distribution 
Equipment, be sure you have 
Continental's engineered pro- 
posals and delivery schedules! 
Your inquiries will be given 
prompt attention .. . and Con- 
tinental’s standardized equip- 
ment will get you into action 
seetastl 


Specify Continental ... with Confidence! 


@ @ @ the modern, low-cost 
‘‘packaged"’ method of supplying 
power. This Continental installa- 
tion is a 3000 KVA Double Ended 
Unit. With Continental equipment, 
you can coordinate your complete 
electrical distribution system. And, 
Continental craftsmanship gives 


you top performance and appear- 


ance value. 


ELECTRIC EQUIPMENT CO. 


BOX 1055-E, CINCINNATI 1, OHIO 


... Manufacturers of 
one of the most complete lines of 
Electrical Distribution Equipment 


Send for 
literature and standards 
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is a power amplifier or oscillator designe: 
particularly for use in grounded-gri 
circuits where both grids are maintained 
at radio-frequency ground potentia 
Under such conditions in a tetrode the 
output circuit is connected between ie 
anode and the screen grid. The tube h Ss 
an indirectly heated oxide-coated cathode, 
a plate dissipation rating of 200 watts, 
and is forced-air cooled. Maximum rat- 
ings apply at frequencies up to 900 mega- 
cycles. : 4 

% 


TRADE LITERATURE 


Insulation Catalogue. Cotton, glass, and 
asbestos woven tape, braided sleevings, 
and cords for electrical insulating purposes 
are described in a new free 28-page 
catalogue. Information on applications, 
properties, technical data, sizes, types, 
and packaging is included. These prod- 
ucts are used in motors coils, television 
sets, transformers. and other electrical 
units in a variety of ways. As well as 
covering the Imcor, Electra, Fiberglas, 
R/M, and Asbeston brands of cords, 
tapes, and sleevings, the catalogue explains 
characteristics of the basic cotton, glass, 
and asbestos fibers. Copies of this cata- 
logue may be obtained without charge 
from the Publications Department, Insula- 
tion Manufacturers Corporation, 565 West 
Washington Boulevard, Chicago 6, Ill. 


Composite Metals. The General Plate 
Division of Metals and Controls Corpora- 
tion, Attleboro, Mass., has issued an 
illustrated 12-page catalogue which de- 
scribes the various composite metals, 
precious metals, electric contacts, and 
Truflex metals manufactured by the com- 
pany and explains the various products 
which it fabricates. Its contents cover 
some of the unusual composite metals 
which General Plate has developed re- 
cently, including information of the 
platinum-group metals and manganese 
age-hardening alloys. Of interest are the 
sections which cover thin gauge rolling 
and mirror finish rolling. Copies of the 
catalogue are available by writing direct 
to the company. 


Electric Motors and Controls. Speci- 
fications and illustrations of all Gleason- 
Avery synchronous and nonsynchronous 
instrument motors, series ‘‘500” gear 
reduction motors, and temperature con- 
trols, complete with rating charts and 
mounting dimensions, are available. The 
new catalogue may be had by writing 
Gleason-Avery, Inc., 45 Aurelius Avenue, 
Auburn, N. Y. 


Radiant Panel. Specifications of the 
new Chromalox electric far-infrared radiant 
panel are detailed in a 4-page folder for 
use by Federal, State, and local govern- 
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The Swedes know 
how to make 
conductors... 


~ Installation of Feral 
Cable (Swedish-made ACSR) will—in round figures— 
be 40% cheaper than using copper cable. This is 
one of the reasons why Feral Cable is in demand all 
over the world. Other reasons are its low weight— 
30% lighter than copper cable—and its strength—30% 


stronger—which also adds to indirect savings in cost. 


The Svenska Metallverken Feral Cable plant is being 
enlarged in order to make it possible to meet the enor- 
mous demand for ACSR today. With a capacity 
estimated to equal that of the largest makers of ACSR 


anywhere, it is also the world’s most modern plant in 


this line of manufacturing. 


af 
x 


AB SVENSHA METALLVERHEN 


SALES GFFICE: STOCKHOLM 16, SWEDEN 
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first: The new Miller LEXINGTON provides CORRECT school lighting 
of high efficiency and extremely low brightness, no glare—lighting that 
enables pupils to see clearly, and easily, induces concentration on studies, 
and promotes physical well-being. 


second: The LEXINGTON is engineered for easier, quicker installation 
and low maintenance—gives you the benefit of L. O. C. (low overall cost), 
which means more economical lighting over the years, 


Extremely strong, Simplified 

tigid one-piece installation — 
steel louver clamp hanger 
assembly grips channel. 


Write for Lexington and L. O. C. folder 


Miller Lighting Service is all-inclusive, 

developed over 109 years’ pioneering A 

in GOOD LIGHTING. A complete line of 

Fluorescent, Mercury and Incandescent THE miller COMPANY 
luminaires covers a wide range of indus- 
trial and commercial requirements. meriden, conn. 
Miller field engineers and distributors are 

located in principal cities for nation-wide 

service. 
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ment purchasing agencies, and others 
quired to purchase by invitation and bi 
Twenty-four separate items are cover 
to include every component part an 
characteristic of the panel in nonrestrictiv 
language. The modular panels are as 
sembled into complete infrared ovens, an, 
include full insulation and electric ‘bus 
To obtain a copy, write to Edwin IL 
Wiegand Company, 7599 Thomas Boule 
vard, Pittsburgh 8, Pa., requesting L-709: 


Instrument Data Sheet. A quick ref 
erence data sheet covering a complete lin 
of electric measuring instruments is avail 
able. This sheet lists models for insulatio1 
resistance, ground resistance, and high 
voltage testing plus other special-purpos 
instruments. For free copies write Rober 
G. Davis, Associated Research, Inc., 375: 
West Belmont Avenue, Chicago 18, Ill. 
requesting Bulletin 70AA. 


Electric Equipment in Automotive In 
dustry. Modern electric equipmen 
and the role it plays in the mass pro 
duction automotive industry are describes 
in a 36-page booklet from Westinghous 
Electric Corporation. The characteristic 
of motors, controls, packaged drives 
dynanometers, and many other types a 
electric apparatus that insure a continues 
high production rate are discussed. Desig: 
and test procedures that have made i 
possible to surpass JIC standards fo 
electric apparatus are also described 
Each type of equipment is appraised it 
relation to its place in the productio: 
line. For a copy of booklet B-5657, writ 
Westinghouse Electric Corporation, Bo 
2099, Pittsburgh 30, Pa. 


Electrical Tapes and Related Products 
A 12-page illustrated booklet describin; 
“Scotch” brand electrical tapes ani 
related electrical products for constructio. 
and maintenance has been announced b 
Minnesota Mining and Manufacturin 
Company, 900 Fauquier Street, St. Pau 
Minn. The booklet discusses use 
“Scotch” plastic electrical tapes numbe1 
21, 22, and 33 in industrial and hous 
wiring, appliance repair, undergroun 
cable splicing, and other heavy-dut 
applications. In addition, it tells hoy 
“Scotch” glass cloth electrical tape numbe 
27 with a thermosetting adhesive is use 
for sealing, holding, and insulating wher 
high temperatures are involved. Als 
described are such new accessory produc 
as “Scotchlok” electric spring connecto1 
for splicing, electrical insulation putty 
and electrical coating for use as an oute 
seal on plastic tapes subjected to abnorm: 
quantities of oil or contaminated wate) 
The booklet is available upon request fro1 
the manufacturer. 


Motor Controls. The Allen-Bradley Con 
pany of Milwaukee, Wis., has released 
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NOTE this added Feature* of A Ss \ ve A Transfer Switches 
Coe se esr r 


No. 1 of a series, spot-lighting 
features to look for in adequate 
Automatic Transfer Switches. 


We mean a “Time Delay’ feature, factory set for tripping at any point 
between 1 and 3 seconds which permits the transfer switch to ignore 
normal source outages caused by transient conditions. This results in 
smooth handling of the connected load and reduced wear on the starting 
mechanisms incorporated in automatically started standby units or plants. 


We'll be glad to send details of this Time Delay feature; also the story of 
ASCO Service to Industry on this particular phase of Electromagnetic 
Controls which is given in a new booklet, ‘‘Automatic Transfer Switches’, 
now on the press. 


We also manufacture a complete line of “Solenoid Operated 


Valves” for automatic and remote control of liquids and gases. 
To thousands of satisfied users, “ASCO” and “Solenoid Valves” 
are synonymous. 


$.53.1a 


Automatic Switch Co. 


385-E LAKESIDE AVENUE - ORANGE, NEW JERSEY 


BECO DEKADIAL for accurate resistance, 
capacitance, inductance. Readings to four 
significant figures. 


BECO 
IMPEDANCE 
BRIDGE 


Wide Range 
Resistance: 1 milliohm to 11 megohms 
Capacitance: 1 mmf to 1100 mfs. 
Impedance: 1 mh to 1100 henrys 


Exceptional pdecuracy 


Resistance: 0.1% 
Capacitance: 0.25% 
Inductance: 1.0% 


RANGE SELECTOR: 
seven positions 


CIRCUIT SELECTOR: 
six positions 


Universal BINDING POSTS 
connect fo all bridge arms 


Sa 


SHOWN 


MODEL 250-C1 
$340 
9”"x11"x11" over-all, Con- 


venient operation from bat- 
tery, or from AC power lines 
with Beco accessory amplifier 


DETECTOR SWITCH GENERATOR SWITCH 


Write to factory for literature and 


BONN LETEO-MEASIRENENT CUR. Eerapeeaeeeee 


° 


DISSIPATION FACTOR 
and “Q” DIAL 
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(Continued from page 54A) i 
new 28-page bulletin, “Quality Line — 
Motor Controls for All Industries.” 1 
this bulletin the most important items 
Allen-Bradley’s line of standard moto 
control apparatus have been outline 
A special feature of the bulletin is tl 
section illustrating glimpses behind # 
scenes of the Allen-Bradley Compan 
Requests submitted on company lette 
head, will receive prompt attention. 


Fuse Catalogue. General Electric’s Co: 
struction Materials Division has issued 
complete fuse catalogue which cove 
renewable time-delay fuses, 1-time fuse 
plug fuses, fuse holders, and copper liz 
fuses. A technical data section is al 
incorporated in the catalogue and cove 
such subjects as how a fuse operate 
maintenance hints, excerpts from tl 
1951 National Electrical Code pertainiz 
to fuses, and dimensions of fuses and fu 
holders. This illustrated catalogue 
available from the General Electric Cor 
pany, Bridgeport 2, Conn. 


Transformer Laminations. Alleghes 
Ludlum is presenting a greatly expands 
description of laminations in the fif 
edition of its transformer laminatic 
catalogue. Included is technical inform: 
tion and full-size drawings of all tl 
available standard shapes. These lamin 
tions are obtainable in a large number 
magnetic materials and a _ variety 
thicknesses. Each lamination is provide 
with a weight table to assist in orderin 
The company’s magnetic-shield fabricz 
ing facilities are also described. Fr 
copies of the catalogue are available 
companies in the field upon request to t] 
Advertising Department, Allegheny Lu 
lum Steel Corporation, 2020 Oliv 
Building, Pittsburgh 22, Pa. 


Plant Electric-Power Distribution Pra 
tices. A bulletin, a guide for pla 
engineers on electric-power distributie 
practices in large and small plants, h 
been announced by the General Elects 
Company, Schenectady, N. Y. The 2 
page, illustrated bulletin, designated GE. 
5900, is entitled ‘Industrial Power D 
tribution Idea Book.?? The publicatie 
covers utility distribution practices; met 
ods of buying electric power; what to « 
when a choice of primary voltages 
available; application‘of primary switch 
and circuit breakers; types and arrang 
ments of primary cables; and _ types 
load-center distribution systems. Also d 
cussed are use of branch feeder switch 
starters, and fuses; grounding of syster 
combined power and lighting; how 
calculate interrupting capacity; how 
apply capacitors; methods of obtaini 
economical direct current, and oth 
allied subjects. 


Current-Carrying Capacity Tables. 
booklet, entitled ““Okolite-Okoprene Cab! 
for Direct Burial Installations,” should 
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These huge rolls of paper are lifted 
off delivery trucks and put into the 
stock piles as easily as though they 
were spools of thread. It’s only another 
example of how we multiply muscle 
power with electric muscles. Here an 
overhead crane operated and controlled 
by push buttons in the hands of this 
workman responds like a genie to every 
direction. 

This is only another of the many 
jobs that TIREX Portable Cords do 
30 well. This pendant control station 
may be banged around; it is subject to 
abrasion and to strains of one kind and 
another. Even oil dripping from the 
srane may get on this cord. Yet day 
after day, week after week, even year 
after year, TIREX Cords give depend- 
able, satisfactory service. Isn’t that 
what you want when you buy a cord? 
We think so too. 

Why don’t you buy some TIREX 
or that difficult job you have and 
rove to yourself that TIREX lasts 
und lasts. Get it from your local dis- 
ributor. He has most sizes in stock. 
3e sure, though, that you get genuine 
simplex-TIREX with the special neo- 
yrene armor that is cured in lead. 


SIMPLEX WIRE & CABLE CO. 


79 Sidney Street, Cambridge 39, Mass. 
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of interest to users of 0- to 5,000-volt nor 
metallic sheathed power cables. Bri 
and factual, the booklet contains constru 
tion features, dimensional data, installatio 
recommendations, and current-carryin 
capacity data not generally availabl 
For copies write for bulletin OK-7066, Th 
Okonite Company, Passaic, N. J. 


Bourdon-Tube Materials. “Selecting an 
Working Bourbon-Tube. Materials,” he 
been reprinted and made available b 
Superior Tube Company, 1509 German 
town Avenue, Norristown, Pa. Bourdo: 
tube is the actuating element for th 
majority of pressure and temperatur 
indicating and recording instruments. Th 
article gives characteristics of three group 
of alloys commonly used for Bourdo: 
tubes: strain-hardened alloys, precipita 
tion-hardened alloys, and quenched anc 
tempered alloys. “Two methods of coilin; 
Bourdon tubes are described: mandre 
coiling and coiling with filler, and thre 
common methods of joining, welding, braz 
ing, and soft soldering, are discussed 
Photographs illustrate three types of coiling 


ye circular segment, spiral coil, and helica 
P\\\ freq coil, as well as various oval and elliptica 
*h oz at cross sections. 
ss 0 ing — 
WR \e atur! 
© VE 300 me- Ue with Chart of the Nuclides. Nearly 1,30( 
ated et iN N ss action different kinds of atoms now known t 
R' - pus steP>- exist are shown in the fourth edition of the 
TUR n 5 De “Chart of the Nuclides,” distributed by 


the General Electric Company and pre 
pared by the Knolls Atomic Power Labora: 
tory. The chart is arranged in checker. 
board form, with a square for each nuclide 
or kind of atom. Three kinds of atom: 
are indicated by the shading of the squares 
In the various squares are given the mass 
abundance, and other technical data con. 
cerning the nuclide. For those that are 
radioactive, the half-life also is given 
Copies of the chart, and an 8-page bookle: 
describing it, may be obtained without 
charge, on request to the General Electric 
Company, Department 2-119, Schenec. 


tady, N. Y. 
Quinterra—Quinorgo. *‘Quinterra— 
ee ag: y Quinorgo” is the title of a 32-page publica. 


tion issued by Johns-Manville. It give: 


; complete information about these electrica. 
a 


: . insulations made of purified asbestos, why 
COAXIAL LINE TERMINATION | they were developed, what their charac- 
50 ohms oe teristics are, where they may be used tc 


: ad . Tabl i 
NE —E |] : nee one electrical propane te 


SINGLE ATTENUATOR PAD. H meThogs are explained fully. Advice or 
BO chime 4 application techniques and equipment 

Co : includes step-by-step photographic cover- 

VSWR 1.2 to 3000 mc. age of methods in use now. Copies of the 

Inquiries are invited One watt c.w. power dissipation pubjication are available from Jobns 
concerning single pads | a Manville, 22 East 40th Street, New York 


and turrets having ; Loony, 
other characteristics 


Mercury-Vapor Lamps. A _ 25-page 
revised and updated version of the mercury: 
vapor lamps booklet is available from the 
ST re) D D A RT A I R C R A F T RA D | re) Cc re) 4 een Electric Corporation. The 
new booklet includes information on bott 

6644-B SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA the fluoresce 
t- - i 
nied ic escent-mercury- and straight 
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S&C has demonstrated time after time that expensive circuit breakers are 
usually unnecessary in switching centers. S&C Switchgear serves every needed 
purpose in high voltage industrial power distribution, at a cost usually about 
half that of circuit breakers. 


In an aircraft plant, for instance, selec- 
tion of S&C Metalclad Switchgear sub- 
stantially reduced cost of the switch- 
ing center. This 6-bay unit provides 
two separate metered sources of power, 
and protection for the outgoing feed- 
ers to the load centers in each of the 
buildings. 


S2¢C BRINGS A NEW CONCEPT OF PROTECTION AND SERVICE 


C equipment has been recognized by public utility A new booklet on Metalclad Switchgear explains the 


sineers as “tops” for over 40 years. WHY? Because fundamental concepts of S&C engineering, and how 
permits greater flexibility in substation layouts— they affect the economics of industrial power distribu- 
ater dependability in performance—greater con- tion. Would you like a copy? Send the coupon. 


rience and safety of operation. 


S&C Electric Company 
4427 Ravenswood Ave., Chicago 40, Illinois 


Please send me your new booklet on S&C 
Metalclad Switchgear. No obligation on my part, 
of course. 


Name Title 
Company —_ 

Address — peweiniess 6 
City Zone State 


STANDARD SIGNAL GENERATOR 


Direct Reading 
Frequency 
Dial Meter 


Range 
Indicator 


Pulse 
Input 


Vernier 
Frequency 
Dial 


The MODEL 80 is completely self-contained, 
with built-in power supply and modulator. 
An extremely stable and accurate instru- 
ment for laboratory use, production testing 
or servicing. 


Complete data on request 


MEASUREMENTS 


BOONTON 
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Direct Reading 
% Modulation 


Direct Reading 
Carrier Output Dial 
Output Voltage 
0.1 to 100,000 
microvolts 


Modulation Selector 


CORPORATION 


NEW JERSEY 


COPPER TUBE AND PRODUCTS, INC. 


5743 MARIEMONT AVE. e¢ CINCINNATI 27, OHIO 
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mercury-type lamps. Besides givin; 
general mercury-lamp application informa 
tion and performance data for all types anc 
sizes, the booklet includes primary discus 
sions about lamp and lumen maintenance 
lamp temperature, and ambient tempera 
ture. A compact table gives standarc 
information on all sizes and types o 
mercury lamps available. Special anc 
ideal applications of all types and size 
of mercury-vapor lamps are pointed ow 
in a special application section. Ths 
booklet also contains sections on history 
lamp construction, and mercury radiatior 
characteristics. A section on auxiliary 
equipment discusses typical mercury-lamy 
circuitry and performance of the lamp wher 
used with various transformers. For < 
copy of this booklet, A-5772, write Westing: 
house Lamp Division, MacArthur Avenue 
Bloomfield, N. J. 


Vidicon Components. A 16-page booklet 
issued by the RCA Tube Department 
supplies technical information on de. 
flection-circuit components for the RCA. 
6798 Vidicon, the small camera tube for 
industrial television applications. Used in 
the recommended circuits shown in the 
booklet, these components feature charac- 
teristics which provide good sweep linearity. 
high deflection sensitivity, efficient coupling 
between circuits, proper focusing, and ac- 
curate alignment of the electron beam. 
These new components permit the design 
of either a combined camera unit and 
control unit, or a camera unit separated 
from its control unit. These component: 
include deflecting yoke, focusing coil. 
alignment coil, horizontal-deflection-output 
transformer, and vertical-deflection-output 
transformer. A copy of RCA Vidicon 
Components (form CTV-7016) may be 
obtained on request from Commercial 
Engineering, RCA Tube Department, 
Harrison, N. J. 


Wiring Diagram Bulletin. A 24-page 
wiring diagram bulletin, describing the 
ways the Allen-Bradley Bulletin 706 
magnetic across-the-line starter can be 
applied, is being offered by the Allen- 
Bradley Company, Milwaukee, Wis. Here 
are illustrated both wiring diagram sym- 
bols and line diagram symbols, and wiring 
systems for various across-the-line starter 
applications. Each wiring system is shown 
in two ways: there is a wiring diagram 
and below it is a line diagram. The 
wiring diagrams include all the devices in 
the system and show their physical relation 
to each other. All poles, terminals, coils, 
and so on, are shown in their proper place 
on each device. These diagrams are 
helpful in wiring up systems because con- 
nections can be made exactly as shown on 
the diagrams. The line diagram is a 
representation of the system showing 
everything in the simplest way. Wiring 
diagrams are shown for all sizes of starters; 
1-, 2-, and 3-phase systems; jogging; 
2-wire control; pump operation; thermo- 
stat control; sequence control; and many 
others. Copies are available on request 


to the Allen-Bradley Company, Mil- 
waukee, Wis. 
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AIEE Fellows. Recent changes in the 
AIEE Constitution have made the Fellow 
grade available by invitation only to those 
who have attained distinction as a result 
of the importance, originality, or responsi- 
bility of their work. In honor of those 
members who have been elevated to this 
grade, a new department, ““AIEE Fellows 
Elected,” has been added to the magazine. 


This department will contain biographical 


sketches, summaries of outstanding achieve- 
ments, and photographs of all new AIEE 
Fellows (pages 560-3). 


Summer General Meeting. This month’s 
cover, featuring Old Absecon Light on the 
northeastern end of Absecon Island, now 
Atlantic City, N. J., heralds the 1953 Sum- 
mer General Meeting of the Institute to be 
held at the famed seaside resort city. Not 
only will the meeting present the usual 
comprehensive program of technical ses- 
sions, but the varied recreational facilities 
offered by the meeting site should make this 
a perfect opportunity for a week of relaxa- 
tion (pages 544-9). 


President’s Address. President Quarles 
reports on several matters of current inter- 
est to the membership in his address at the 
recent Southern District Meeting of the 
Institute in Louisville, Ky. (pages 477-9). 


Plastic Electrets and Their Applications. 
The nature and behavior of plastic elec- 
trets are presented and compared to avail- 
able information on wax electrets. Engi- 
neering applications are discussed and ex- 
perimental results evaluated in the light of 
present-day theories concerning electret 
phenomena (pages 577-74). 


Management and the Engineer. ‘Every 
management plan must have as one com- 
ponent a concrete program for the develop- 
ment of people.”’ In this article, the author 
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considers that portion of a management 
plan which is concerned with the develop- 
ment of the engineer (pages 497-5). 


Safety Regulations. Effects of safety regu- 
lations are felt by all segments of the electri- 
cal industry. Their applications to the 
field of supply and utilization of electric 
energy and the necessity for reasonable 
safety standards to minimize potential haz- 
ards to the public are discussed (pages 


480-2). 


Trends in Detection and Measurement 
of Radioisotopes for Medical Purposes. 
A review of the latest developments of 
radioisotopes used in medical therapy, diag- 
nosis, and research, and the instruments 
which are being used for their detection 
and measurement is presented. Only the 
detection of beta and gamma radiations are 
considered as they are being used cur- 


rently (pages 484-9). 


Insulation Co-ordination. The opinions 
and methods of approach of one group of 
individuals working on the problem are 
presented in the hope that this analysis will 
aid in understanding the problem and pro- 
mote national and international standard- 
ization of insulation levels. Although basic 
impulse insulation levels above 1,050 kv 
are not considered since preferred system 
voltages have not been designated, it is 
suggested that the same philosophy of pro- 
tection be applied in establishing the higher 
levels (pages 497-503). 


Nuclear Power Plant Controls. Plant 
operational and control requirements are 
discussed together with plant dynamics, 
other miscellaneous plant information, and 
component characteristics and limitations. 
It is concluded that a given performance 
can be specified for a nuclear power plant, 
and then the reactor and its associated 
equipments can be made to supply the re- 
quired output (pages 505-09). 


The XY Toll Ticketing System. The de- 
signer of an automatic toll ticketing system 
is confronted with the need for an inex- 
haustible medium on which to store tem- 
porarily the billing information until the 
data are printed as a toll ticket. A mag- 
netic tape has been used successfully in the 
system described (pages 577-22). 


The Reliability Required in the Petro- 
leum Electric System. A discussion of the 
degree of reliability necessary for various 
types of refinery units is followed by the 
suggestion that the automatic secondary 
selective system be utilized to supply the 
most critical loads (pages 522-4). 


Bimonthly Publications 


The bimonthly publications, Communica- 
tion and Electronics, Applications and Industry, 
and Power Apparatus and Systems, contain 
the formally reviewed and approved 
numbered papers (exclusive of ACO’s) 
presented at General and District Meet- 
ings. The publications are on an annual 
subscription basis. In consideration of pay- 
ment of dues, members (exclusive of Stu- 
dent members) may receive one of the 
three publications; additional publications 
are offered to members at an annual sub- 
scription price of $2.50 each. The publica- 
tions also are available to Student mem- 
bers at the annual subscription rate of 
$2.50 each. Nonmembers may subscribe 
on an advance annual subscription basis of 
$5.00 each (plus 50 cents for foreign postage 
payable in advance in New York ex- 


change). Single copies, when available, 
are $1.00 each. Discounts are allowed to 
libraries, publishers, and subscription 
agencies. 


Principles of Load Allocation Among 
Generating Units. An over-all picture of 
present-day practice and problems reviews 
the present status of load division between 
plants and units on a power system, taking 
into account the last 5 years of progress in 
telemetering, transmission-loss determina- 
tion, generator temperature capabilities, 
boiler temperature limitations, automatic 
boiler control, and automatic combustion 
control. Capability and reserve also are 
discussed briefly (pages 520-9). 


Air-Turbine Accessory Drives. The 
reasons for the selection of an air-turbine 
drive, the problems encountered in the 
selection, and the methods of overcoming 
them are discussed. ‘The air turbine is 
shown to be useful in achieving reduction 
of aircraft weight and complexity (pages 
530=3). 


Nickel-Base Indirectly Heated Oxide 
Cathodes. The authors review the possible 
mechanisms of emission, consider the per- 
formance characteristics of oxide cathodes, 
and comment on the properties of various 
cathode nickel alloys and their effect upon 
cathode performance (pages 536-40). 


Membership in the American 


Institute of Electrical Engineers, 
including a subscription to this 
publication, is open to most elec- 
trical engineers. 


Complete in- 
formation as to the membership 
grades, qualifications, and fees 
may be obtained from Mr. H. H. 
Henline, Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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PERMANENT MAGNETS and ASSEMBLIES 


for Magnetrons and Traveling Wave Tubes 


The group of magnets illustrated above, weighing from a fraction 
of a pound up to 75 pounds, are indicative of the wide range of 
Arnold production in this field. We can supply these permanent 
magnets in any size or shape you may need, with die-cast or 


Made to your 


sand-cast aluminum jackets, Celastic covers, etc. Complete assem- Specit Tcations 


blies may be supplied with Permendur, steel or aluminum bases, 


inserts and keepers as specified . . . magnetized and stabilized as 
desired. @ Let Arnold handle your magnetron and traveling wave ANY SIZE SHAPE 
tube permanent magnet requirements. on ’ 


HE ARNOLD ENGINEERING (COMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


DISTRICT SALES OFFICES 
New York: Empire State Bldg. Los Angeles: 3450 Wilshire Blvd. 
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You HAVE TO GO 


Almost all cables look alike on the outsiae. You have to go 
inside the jacket to the insulation if you want to see how good the 
cable really is. In power cables it’s the insulation that makes the 
difference. This fact may be borne out in years of service or as a 
result of rigorous laboratory tests. 


ANHYDREX SA insulation is guaranteed not to absorb more 
than 20 milligrams of water when soaked at 158°F. (70°C.). Its 
dielectric constant will not exceed 3.2 after one day’s immersion in 
water at 158°F. (70°C.). Between one day and eight days’ immer- 
sion in water at 158°F. (70°C.), the increase of capacitance will not 


‘exceed 3. % for insulation thicknesses greater than 4/64” or 5% 


JUNE 1953 


for insulation thicknesses of 4/64” or less. At the end of eight days 
in water at 158°F. (70°C.) the power factor will not exceed 1%. 


No ANHYDREX cable has ever failed due to water absorption. 
There is no better proof that the electrical properties of ANHY- 
DREX SA insulation remain remarkably stable in the presence of 
water for a long period of time. Specify ANHYDREX SA insulated 
cables for underground, duct, or aerial installations at voltages up to 
2000 V.W.P. For more complete information, contact your nearest 
Simplex representative or write to the address below. 


JIMPLEX HNHYDREX 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 
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Economy and Practicality 


are by-words 


with [,!bson 


CONTACT RIVETS 


Rivets cost 
less than other forms 
of electrical contacts 
and are easier to 
assemble... 


Gibson contact rivets are often the 
most appropriate and economical 
contacts for relays, switches, instru- 
ments and other applications involv- 
ing small or moderate currents. 


They are easy to install, are promptly 
supplied in standard or special sizes 
and shapes, and can be conveniently 
attached to springs or other supports 
at the Gibson plant — using supports 
furnished either by Gibson or the 
customer. 

Moreover, Gibson contact rivets 
are readily available in fine silver, 
coin silver, or any electrical contact 
material capable of being cold- 
formed. Gibsiloy A-3, a case in point, 
combines all the advantages of silver 
with tougher wear resistance and re- 
duced tendency to “freeze.” 

Let Gibson engineers recommend 
the best Gibson contact rivet for your 
needs. For rivet quotations, please 
submit dimensions (as shown be- 
low) and quantity desired. 


Write for Gibson Rivet Catalog C-521 


-A->| 


ple 


A=head diameter 
B =head thickness 
R =radius of face 


D=shank diameter 
L=shank length 


|_| Ba 
fi bsi loy 
ELECTRICAL CONTACTS 


GIBSON EfECTRIC PauPant 


8348 FRANKSTOWN AVE., PITTSBURGH 21, PA. 
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INDUSTRIAL NOTES .... 


General Electric Notes. A new “sound- 
proof” building for noise-testing trans- 
formers at a lower cost was announced by 
the Power Transformer Department in 
Schenectady, N. Y. Test results are ex- 
pected to point the way to reducing vibra- 
tions in even the largest units. The sound 
test building, which will be ready for use 
early in 1954, was designed by Charles T. 
Main, Inc., Boston, Mass., and is being 
constructed by the Gilbane Building Com- 
pany, Providence, R. I. 

The Wiring Device Department at 
Bridgeport, Conn., and the Monowatt 
Department at Providence have been 
consolidated into a new department to be 
known as the G-E Wiring Device Depart- 
ment with headquarters at Providence. 
Abe F. Warren has been appointed 
general manager and Arville W. Gilmore 
assistant general manager. Both General 
Electric and Monowatt brand lines will be 
retained and manufacturing operations 
will be continued at present locations. 

Dr. Walter R. Hibbard, Jr., has been 
appointed manager of the newly estab- 
lished alloy studies section in the Research 
Laboratory’s Metallurgy Research Depart- 
ment in Schenectady. 

Gordon R. Rahmes of Schenectady has 
been appointed a district sales manager for 
replacement tubes, and Gordon E. Burns, 
field sales manager of replacement sales for 
the Tube Department. Mr. Rahmes will 
make his headquarters at the Tube Depart- 
ment’s eastern regional sales offices at 
Clifton, N. J. 

The appointment of Sidney G. Stevens as 
manager of marketing for the specialty re- 
frigeration department in Louisville, Ky., 
was announced. 

Frank B. Gray was named manager of 
sales for air conditioners in Louisville re- 
placing R. Dail Moore who recently was 
transferred to Schenectady, N. Y. 


New RCA Appointment. Paul Berg- 
quist, well-known broadcast consultant, 
has been appointed field sales representa- 
tive for RCA broadcast equipment in 
Maryland and Virginia. From October 
1946, until he received this appointment, 
he was a partner in the consulting firm of 
Gillett and Bergquist. Mr. Bergquist will 
have his headquarters in RCA Victor’s 
Washington, D. C., office at 1625 K Street, 
N. W. 


New Factory Branch. In order to expand 
its West Coast service, the Automatic 
Switch Company (ASCO) of Orange, N. J., 
will open a factory branch at 923 East 
Third Street, Los Angeles 13, Calif. This 
branch will stock a wide variety of solenoid 
valves and electromagnetic control, and 
will function as the ASCO West Coast 
service center. 


New Appointment. General Cable 
Corporation has appointed William B. 
Bisker as advertising and sales promotion 
manager. Previously he was sales promo- 
tion manager for Lever Brothers. Before 
that he was with the du Pont Company in 
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their Plastics Division advertising and sales 
promotion unit. 


Raytheon Notes. Raytheon Television 
and Radio Corporation, formerly Belmont 
Radio Corporation, of Chicago, Ill., and 
Owlwein, Iowa, a wholly owned sub- 
sidiary of Raytheon Manufacturing Com- 
pany, Waltham, Mass., will be merged into 
the parent company as of the close of busi- 
ness May 31, 1953. The new fiscal year 
begins on June 1, 1953, and the merger will 
be made to coincide with this. 

The appointment of Henry F. Argento as 
vice-president and general manager of 
Raytheon Television and Radio Corpora- 
tion, Chicago, a subsidiary of Raytheon 
Manufacturing Company, Waltham, was 
announced. 


Cope Appointment. William S. Taylor 
recently was added to the sales engineering 
staff of T. J. Cope, Inc., Philadelphia, Pa. 
The company manufactures Cope Cable 
Trough for electrical cable installations and 
Instrof for installing instrument tubing. 
Mr. Taylor will make his headquarters in 
Philadelphia. 


Territorial Changes. Holophane Com- 
pany, Inc., announces the following 
changes in territorial coverage, effective 
April 1: Daniel R. Donnelly, New York 
district manager, servicing the greater 
metropolitan area in co-operation with 
Edward L. Gluck and Willard L. Warren; 
Robert W. Stanley, district manager in 
Connecticut and western Massachusetts, 
with headquarters in Hartford, Conn.; and 
Adriaan Van Oss, district manager in 
Michigan, with headquarters in Detroit. 


Distribution Manager Named. Appoint- 
ment of Donald A. Stewart as distribution 
manager for the Television Transmitter 
Division of Allen B. Du Mont Laboratories 
Inc., has been announced. 


Lenkurt Electric Names Engineering 
Representative. Robert E. Graham has 
been named engineering representative in 
the Sales Engineering Division of Lenkurt 
Electric Company, San Carlos, Calif., 
manufacturers of telephone and telegraph 
carrier and radio equipment. 


Production Starts in New IRC Plant. On 
March 13, 1953, the International Re- 
sistance Company, Philadelphia, Pa., 
started transferral operations to move a 
portion of its production facilities to a re- 
cently built, modern plant situated on a 66- 
acre site in Asheville, N. C. Production is 
already underway in the spacious $200,000 
plant of the various types of volume con- 
trols used in radios, television sets, phono- 
graphs, testing equipment, military equip- 
ment, and numerous other devices. 


Change of Address. 


F. M. Ballou, 
Manufacturer’s 


Representative for the 
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When a new high voltage system was planned by the American Gas & Electric Service 
Corporation, Locke was given an opportunity to participate in the early development stage .«: 


and follow through to the conclusion,” explains Bob. 


“Our first job was to cooperate in the company’s TIDD 500 kv transmission research project. 
At this voltage, one of the big problems was corona suppression. The pictures show the special 


products Locke developed to help the company lick this problem. 


“After the experimental TIDD tests were completed, it was decided that 330 kv best suited the 
system’s requirements. Naturally, this called for a re-study of the whole problem with emphasis 
on reducing size and cost, as well as how to make hot line maintenance work easier and safer. 
Here again the pictures show you what Locke did to help AG&E lick the problem. 


“In my opinion,” observes Bob, “this is an outstanding case of how Locke can...and does... 
provide unusual and often most unexpected services for its customers. And remember—all of 
these ‘service extras’ are included in the regular price you pay for Locke insulators. 


“So whenever you run into a problem of insulator design or 
application,” urges Bob, “bring it to Locke. Your problem 
will be solved with the aid of one of the world’s finest 
high voltage and mechanical research and development 
laboratories ... staffed by engineers who are experts in 
the design and operation of insulators, as well as 


associated fittings.” 


Hot Line Work Made Easier and Safer— 
At the conclusion of the TIDD tests, it 
was decided that 330 kv best suited the 
system’s requirements. The entire prob- 
lem was re-studied with an eye toward 
reducing size and cost and to make hot 
line maintenance easier and safer. The 
light weight, aluminum corona shields 
which can be removed and replaced: on 
the suspension strings by removing only 
one self-locking nut was Locke’s answer 
to the hot line maintenance problem. 


LOCKE DEPARTMENT 
GENERAL ELECTRIC COMPANY 


BALTIMORE, 


Shield Removal Made Easier—In the case 
of the dead-end strings, Locke developed 
shields which can be removed and re- 
placed by removing only two self-locking 
nuts. Instead of the shield being made in 


- two halves, a one-piece shield was de- 


veloped having an opening on the under 
side to clear the jumper loop. This one- 
piece shield was supported by two sup- 
ports from the upper side with which 
bolts for attaching to the strain yoke were 
made integral. 


MARYLAND 


Lines Now Operating—Today the first of 
these extra high voltage lines is in opera- 
tion at 138 kv on the system of the Appa- 
lachian Electric Power Company. Half 
of this line is Locke equipped. Based 
on Locke laboratory tests made on the 
Tidd Line, the company has complete 
confidence that the lines will perform as 
expected when the new 330 kv service is 
made available. Locke welcomes unusual 
opportunities like this to assist its cuse 
tomers. 


Easy-reading K-24 instruments 


; 


Give you more freedom in switchboard design 


Sometimes the instruments on 
your switchboards canhave signifi- 
cant effects on the overall design. 
The power station above is a good 
example of creative switchboard 
design with the right instruments. 


The Westinghouse Full-View 
K-24 instruments on the board are 
exceptionally readable—even from 
sharp angles. Thus the designer 
was able to stack them up high on 
the board. Old-style instruments 
aren’t easily read from this angle 
so they would have been set lower 
and spread out—resulting in a 
longer, less compact board. 


You can see the results of this 
superior readability. The operator 
can see many more instruments 
from where he stands. This makes 
him mote efficient and he can act 
faster when action is needed. And 
because the whole unit takes up 
less space and material, the overall 
cost was lower. 


Westinghouse supplies a com- 
plete, co-ordinated line of electri- 
cal measuring instruments for 


you can BE SURE...1¢ irs 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
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every switchboard application, 
Write now for booklet, B-4695, 
“Getting A Full Measure”. Westing- 
house Electric Corporation, Box 
868, Pittsburgh 30, Pennsylvania. 

J-40427 
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You can read the K-24 accurately 
under any lighting conditions and 
from very wide angles—up to 50°. 
Shadows, glare and parallax are prac- 
tically nonexistent. It is a triumph of 
optical engineering. 
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Nelson Electric Manufacturing Company. 
has opened a branch office at 300 South 
Broadway, Room 512-A, Camden 3, N. J. 5 
J. Boylston Campbell, who has been with — 
F. M. Ballou for the past year, has been 
appointed to this office. Ny 
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NEW PRODUCTS ee 


Radio Tube Finds New Uses. Important 
cost savings in the design and operation of 
ultrahigh-frequency and _ very-high-fre- 
quency television transmitters result from 
the application of a potent, versatile beam 
power amplifier tube which was introduced 
last year for use primarily in mobile radio 
and amateur communications, the Tube 
Department of RCA Victor reported. 
Developed by RCA engineers, the tube 
(RCA-6146) is finding a wide range of 
applications in new ultrahigh-frequency 
and very-high-frequency television trans- 
mitters being produced by several equip- 
ment manufacturers. It is being used in 
radio-frequency amplifier circuits, tripler 
circuits, and video amplifier circuits. 
Operating economies stem chiefly from 
this tube’s efficient production of power 
at the higher frequencies, its low driving- 
power requirements, and its small size. 
In video use, it can handle high plate 
current without drawing grid current. 
This characteristic leads to a simplification 
of the video amplifier, since it does not 
have to be designed to provide grid current 
for the modulator stage. Engineered to 
operate efficiently at relatively low plate 
voltage, the company reported, the 
“mighty midget” tube has also found wide- 
spread amateur application on all bands, 
including the 2-meter band, during the 
12 months it has been on the market. 


Dual-Rated Transformer. Production of 
a new dual-rated dry-type heatproof 
insulated transformer that takes overloads 
for far longer periods has been announced 
by Marcus Transformer Company, Hill- 
side, N. J. The transformer earns the 
double rating as a result of blowers mounted 
in the housing, and a thermostat located 
in the coils. One rating covers its opera- 
tion without the blowers functioning, at 
which time the transformer is naturally 
cooled. When heat reaches a certain 
level the thermostat activates the blowers, 
and this provides scientific forced-air 
cooling that automatically increases the 
transformer’s rating by 331/3; per cent. 
Baffles in the housing direct the moving 
air over and through the coils. Air 
vents are located front and rear, top and 
bottom. Available in ratings from 100 to 
3,000 kva in voltages to 15,000 volts. 


New General-Purpose Relays. A com- 
plete new line of general-purpose relays, 
featuring longer life and greater flexibility 
of application, has been announced by the 
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NEW Square D 
ize & Starter 
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“Hook-on” pase 
design saves 

installation time 
and money 


special sintered 
metal contacts 


last longer 


High 
arceinterrupting 
capacity with 
“magnetic yoke” 
arc chamber 
Coil and contacts 

removable from 
front without 
disturbing 
power wiring 


—tl~ 


Up to 8 interlock 
circuits (4 N.O. 
ond 4 N.C.) easily 
Permanent 
air-g9P ' 
lengthens 
magnet life 


front-mounted 


New 
simplifies 
coil change 


All parts front- 
mounted for 
easy service 

and maintenance 


coil holder 


The highest degree of accessibility. flexibility 

and s enpactness— wit no sacrifice of perform 

ance and long life That's Square D palanced easier than evet. Each kit contains parts to 

design—and you ll find it every size Square replace all load contacts and finget springs: 

D starter Electrical interlocks also available in kit form 

“Off-the-Shel Parts Kits, another Square D Write for Bulletin 8536, Square D Company, 
make normal maintenance 4041 North Richards Street, Milwaukee 12, Wisconsin 
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MARCUS 


LIGHTING TRANSFORMERS 


for quicker, easier 
installation 


* ECONOMICAL 
* COMPACT ° EFFICIENT 


1 to 3,000 KVA up to 
15,000 Volts to meet Indi- 
vidual Requirements 
DISTRIBUTION 
GENERAL PURPOSE 
UNIT SUBSTATION 
PHASE CHANGING 
ELECTRIC FURNACE 
RECTIFIER 

WELDING 

MOTOR STARTING 
SPECIAL 


Representatives in Principal Cities 
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“Mark of Quality” 


ONE OF THE WORLD'S LARGEST MANUFACTURERS OF DRY TYPE TRANSFORMERS EXCLUSIVELY 


New MARCUS “Type C” general 
purpose lighting transformers, for in- 
stallation either indoors or outdoors, 
are available for immediate delivery 
in sizes from 1 to 15 KVA, single 
phase and three phase. The full 
lighting line is available NOW, from 
stock, in sizes from 1 to 50 KVA, 
single and three phase, up to 600 
volts. All contain Class B hi-dielectric, 
hi-heat magnet wire insulated with 
DuPont's miracle “Mylar” polyester 
film with at least ten times the punc- 
ture strength of standard magnet 
wire. 

New MARCUS ‘Type C”’ indoor- 
outdoor lighting transformers are 
constructed with electrically welded 
sheet steel case. Scientifically placed 
vents provide completely weather- 
proof ventilation. Self-contained wir- 
ing compartment means faster-than- 
ever installation. 


Write for price list 


MARCUS— 


TRANSFORMER CO., Inc. 


HILLSIDE 5, NEW JERSEY 
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General Electric Company’s Control De- 
partment. Operating life of the new 
relays has been greatly extended by use of 

a braided shunt and repositioning of the | 
shunt to reduce tension and wear. Use of 
the standardized open-form relays with 
conversion kits, provides units with greater | 
utility and permits reduction in inventory. — 
Conversion units are available for metal 

and compound base backmounting, base 

receptacle, relay jack-plug applications, 

and explosionproof enclosures for dust- 

tight and Class 7, Group D service. The 

new relays, designated as CR2790-E, are 

rated from 6 to 300 volts; 60, 50, and 25 

cycles plus direct current; and 10-ampere 

continuous-contact rating. Contact ar- 

rangements include double-pole single- 

throw, double-pole double-throw, and 

single-throw double-break. The relays 

may be used as starters for small a-c motors 

where motors have sufficient overload pro- 

tection. They also are especially suitable 

for electronic equipment and air condi- 

tioners, where small space and long relay 

life are major factors. 


Precision Wirewound Resistors. New 
““G type precision resistors developed by 
the Shallcross Manufacturing Company, 
Collingdale, Pa., utilize the heat-resistant 
properties of fiberglass insulated wire to 
increase wattage ratings 5 to 10 times 
over those of commercial precision 
wirewounds of the same dimensions. 
For example, the new Shallcross Type 
G-196E will dissipate 8 watts in comparison 
with the 1-watt rating of the standard 
Shallcross Type 796 resistor. After wind- 
ing with the special glass-insulated low- 
temperature-coefficient wire, the resistors 
are silicone-impregnated for stable high- 
temperature operation. This permits “G” 
resistors to be conservatively rated for a 
150-degree-centigrade temperature rise 
above an ambient of 25 degrees centigrade. 
The resistors are particularly useful in 
industrial and military equipment operat- 
ing at high temperatures and for applica- 
tions requiring noninductive precision 
power resistors. They are available in 
all standard bobbin sizes and with wattage 
ratings from 1 to 20 watts. Further 
details are available on letterhead request 
to the manufacturer. 


‘*Ken-Seal’? Molded Transformers. A 
new line of molded transformers marketed 
under the name ‘“‘Ken-Seal’? has been 
announced by Kenyon Transformer Com- 
pany of 840 Barry Street, New York, 
N. Y. They intend to supply the demand 
for units of exceptionally light weight, 
small size, and low cost without any 
sacrifice in hermetic sealing or other 
efficiency. Molding process was chosen 
in preference to dipping or encapsulation 
because it accomplishes this and in addition 
produces a product which is uniform and 
controllable to definite dimensions. 


New Generator. The Hewlett-Packard 
Model 678B Signal Generator is designed 
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advance in wire and cable constructions. 


The picture above shows samples of BAKELITE 
Polyethylene being subjected to intense sunlight, 
day-night effects, and rain — years of exposure EO 
crammed into hours — showing evidence of the 
long-term service to be expected from this great 


After this treatment, they will be tested for such 
features as tensile strength, abrasion resistance, 
and low temperature flexibility—properties impor- 
tant to their use as wire covering and insulation. 

The picture to the right shows wires, covered 
with black BAKELITE Polyethylene, that have been 
exposed for years to actual outdoor weathering. 
There has been no sign of cracking or crazing. 


looking into 
the future 
of 


E POLYETHYLENE 


wire Covering 


secon 


OUTDOOR TESTING 


s is just one series of tests made on BAKELITE Polyethylene 
jaintain quality and to prove its durability. This superior 
> covering resists chemicals, oil, water immersion, abra- 
. The approved black compound stays flexible down to 
) deg. C., resists deformation up to 90 deg. C. It meets 
. suggested specifications (second draft: July 20, 1952) 
weather-resistant wire and cable. 

AKELITE Polyethylene, extruded onto wire, won't festoon. 
‘ovides a thin, smooth-surfaced covering that speeds strip- 
: and splicing. Its low specific gravity, only 0.92, means 
ter weight—easier stringing. 

abelitems #48 gives detailed information on BakELITE 
ethylene. For your free copy, write Dept. QB-66. 


OUTSTANDING ELECTRICAL PROPERTIES for signal systems 
and service drop, wet or dry — at 50 megacycles and 25 deg. 
C., power factor is only 0.0005; dielectric constant only 2.35. 
These values hold through the range from 60 cycles to 
5x10" cycles. Operating temperatures up to 90 deg. C. have 
little effect on electrical properties. Insulation resistance is too 
high to measure on conventional testing devices. BAKELITE 
Polyethylene excels in resistance to voltage breakdown, even 
after long-time water immersion. 


BAKELITE 


TRADE-MARK 


POLYETHYLENE 


WIRE COVERING 


AKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [J43 30 East 42nd Street, New York 17, N. Y. 
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MIL WAGRES- 


4 DUTY 
CONTROL CIRCUIT 


TRANSFORMERS 


For Machine Tool and Other 
Industrial Controls 


less Duty control circuit transformers are specified by many 
machine tool and control manufacturers because of their superior 
and dependable performance. They are designed specifically for 
control circuits where high in-rush currents occur to provide better 
regulation of circuit voltage. 

Write for Bulletin T-5111 for more complete information. This 
bulletin shows regulation curves, impedance characteristics, and 
presents other engineering data. 

Hevi Duty control circuit transformers are designed to meet 


Pe or exceed NEMA, ASA and JIC 
AEE O-Ui-Y 


standards. 
HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN ——— 
| Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


— 
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for faster, more accurate measurements of 
radio-relay, radar, television carrier sys- 
tems, and similar applications involving 
superhigh frequencies. It is equipped 
with a reflex klystron oscillator for fre- 
quency generation. Accuracy and sta- 
bility is high throughout the continuous 
frequency range of 3,800 to 7,600 mega- 
cycles. Frequency and voltage are di- 
rectly set and read. Dial tuning is tracked 
automatically, and no voltage adjustment 
is required during operation. The equip- 
ment offers wide pulsing capabilities. It 
may be internally or externally pulse 
modulated. Repetition rate is con- 
tinuously variable from 40 to 4,000 pulses 
per second. Pulse width is variable from 
0.5 to 10 microseconds and also may be 
synchronized with an external sine wave, 
or with positive or negative pulse signals. 
For further information, write Hewlett- 
Packard Company, 395 Page Mill Road, 
Palo Alto, Calif. 


Splice. A new splice that requires con- 
ductors to feed through the jaws has been 
developed by Reliable Electric Company, 
Chicago, Ill. The “55” Series Straight- 
line Splice is made of copper and copper 
alloys for copper conductors, and alumi- 


-num and aluminum alloys for aluminum 


conductors. Said to appear conventional 
externally, the new splice has openings 
only at tube ends, and even they are 
closed by pilot cups until conductors are 
inserted. The cups are factory installed 
in each end of the splice. They await 
the conductors and guide them “home.” 
Pilot cups prevent a premature or false 
grip. Once the cups with conductors 
have been run through to center stop, 
the installation is complete and positive. 
Some of the advantages of the splice are: 
the pilot cups make it impossible for the 
jaws to grip conductor, unless conductor 
is properly “home”; it feeds through 
readily with a definite “feel” and “sound” 
when conductor strikes home; bent or 
out-of-lay strand or burred conductors 
cannot catch in the jaws; complete closure 
prevents entrance of gritty materials known 
to obstruct action of sliding tapers. For 
further information, contact F. A. Leach, 
manager, Specialty Sales, Reliable Electric 
Company, 3145 Carroll Avenue, Chicago 
12, Tl. 


Molded Composition Potentiometers. 
Dual Type AB molded composition poten- 
tiometers, consisting of two units mounted 
in tandem and controlled by the rotation 
of one shaft, are now being offered 
by Ohmite Manufacturing Company, 
Chicago, Ill. These 2-watt potentiom- 
eters are designed for industrial, labora- 
tory, and radio, television, and electronic 
service applications where reliability is 
particularly important. The resistance 
element is a thick, solid-molded ring, heat 
treated under pressure, not a sprayed 
film of paint-type resistor. The new dual 
units have a 2-inch-long round shaft, and 
independent electric connections. For a 
complete description and dimensional 
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This insulator is designed to carry an 
antenna lead through the roof of a transmitter tuning 
house to an antenna. It is used at an effective operating 
voltage of 150 ky, and is the largest insulator of this 
type ever built—requiring a porcelain dome 32” in 
diameter, 30” high. It is similar to the Lapp standard 
series of antenna entering insulators for the broadcast 
industry, but is something “special” indeed in size— 
Lapp’s answer to a demand from the field for an insu- 
lator to be operated at a voltage considerably higher 
than previously encountered in broadcast practice. 

This design is significant, in addition to its large 


size, for the ingenuity of its shielding provisions. The 


THIS IS A 


150 Kv 


ANTENNA 


ENTRANCE 


INSULATOR 


porcelain is protected against dielectric heating in- 
ternally, opposite the flange, and externally, at the 
narrow top section. 

Many suppliers of equipment to the electrical 
transmission, as well as radio industries, look to Lapp 
for engineering, design and production of special 
parts involving use of high-voltage or low-loss ceram- 
ics. They know, as do operators of transmission and 
distribution systems across the nation, that the name 
LAPP guarantees an extra margin of operating secu- 
rity. For, although you can buy cheaper porcelain—you 
can’t buy better porcelain—than LAPP. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 


JuNE 1953 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 389A 


(Continued from page 34A) 


drawings of these potentiometers, write to — 
Ohmite Manufacturing Company, 4897 | 
Flournoy Street, Chicago, Ill., requesting © 
Bulletin 737B. 


POWER oo MM SMALL 
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Ultrahigh-Frequency Transmitting An- 
tenna. A new 2-bay 24-wave-length- 
section  sslot-type _-ultrahigh-frequency 
transmitting antenna has been announced 
by the Television Transmitter Division of 
® ‘a the Allen B. Du Mont Laboratories, Inc., 

SENSITIVE ; LATCH Clifton, N. J. The new antenna has been 
ee cataloged as the Type 5327-A. Outstand- 

ing among the many features is the uniform 
RELAYS ae RELAYS coverage provided throughout the desired 
cash area, as required in most installations. 

The vertical beam of the antenna 
approaches within 6 decibels of the ideal 
distance versus signal strength cosecant 
curve. The antenna can be electrically 
Instrument- and mechanically tilted to provide the 
vertical pattern desired in any particular 

Controlled oe ; installation as Type 5327-A (modified). 
In this manner, the basic Du Mont 


SEQUENCE 
RELAYS antenna design can be used for installations 


RELAYS an d usually requiring expensive custom-de- 


signed antennas. 
» SETS » 
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Fiberglas Duct Liner. A new Fiberglas 
insulating product for lining the interior 
5 of air-conditioning or warm air ducts 
Special- has been introduced by Owens-Corning 
TIMING Fiberglas Corporation, Toledo, Ohio. 

Pu rpose . Known as Flexible Duct Liner, the insula- 
tion has a high noise reduction efficiency 

RELAYS J UNITS and thus effectively reduces sounds that 
: normally travel through air ducts. It also 

has excellent thermal insulating properties 
and when used inside of ducts allows the 
metal surface to act as a vapor barrier, 
thus preventing condensation on_ those 


ducts carrying cool air through areas of 
high humidity. 

Heavy-Duty Rotary Switches. Two 
single-deck single-pole rotary switches de- 
signed for complicated range or circuit 


switching of experimental apparatus or 

a heavy-duty test equipment, have been 
announced recently by the Shallcross 

Manufacturing Company, Collingdale, 

Pa. Both the 60-position (Type 70067-S) 


and the 36-position (Type 70054-S) 
models have a unique detent mechanism 


° which also provides the non-short-circuit- 

Standa rd relays and: timers ing action. The rotor arm is actually 

lifted as it moves from one contact to the 

3 next thus allowing the maximum number 

ma tch 4 0 U [ of 5 re Uu 1 rem en ts of usable contacts in the smallest space. 

qd Large solid silver contacts mounted on a 

laminated phenolic deck result in an 
average contact resistance of less than 

0.006 ohm. The current-carrying ca- 
pacity of the Type 70054-S is 40 amperes, 
with breakdown voltage of 2,500 volts. 

The 60-position Type 70067-S will carry 

30 amperes, and has a breakdown of 

1,500 volts. Further details are available 
on letterhead request to the manufacturer. 
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STRUTHERS-DUNN, INC., 150 N. 13th St., PHILADELPHIA 7, PA. 
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Function Plotter. The ElectroniK Func- 
tion Plotter can be used to advantage 
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REPEAT 
PERFORMANCE. 
This first motor- 
operated electric 
semaphore signal 
was powered through ; - 
Okonite—as is 
today’s modern 
counterpart on the 
same site. 


MULTIPLE INSTALLATIONS. Installed in 1941, these 34.5 kv 
Okolite submarine cables supplement an existing pair of 34.5 kv 
cables installed in 1931. 


UNDERWATER. 
Okolite insulation 
requires no lead 
sheath even when 


totally submerged. 


| 
ed 


INDUSTRY. From 
power distribution 
to production 
machinery, Okonite 
cables play an 
important part in 
industry. 


a : 3 Sek 
TRANSPORTATION 


systems, and passenger cars depend on Okonite cables far 


. Classification yards, powerful diesels, signal 


uninterrupted service. 


e products of on-the-job experience 
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ESIGNERS 

AND BUILDERS 
OF SPECIAL 

TRANSFORMERS 


DESIGNING ... Designing trans- 
formers for special functions is a 
service STANDARD engineers are 
well qualified to render. You can 
save time by using STANDARD'S 
design service when ordering trans- 
formers for specific projects, includ- 
ing power, distribution, metering 
and testing. 


BUILDING ... Your specially de- 
signed transformers are manufac- 
tured under the watchful eyes of 
the designing engineers. Every step 
in the process of manufacture is 
performed by skilled transformer 
specialists. ASA standards are met 
or exceeded. Call your nearest 
STANDARD representative for infor- 
mation on this useful service. 


Type ATAB power transformer, 1500 KVA, three phase, 
480/240 volts sec- 
ondary. Equipped with hot spot temperature indicator 
and control, provisions for future forced air cooling, 
pedestals for mounting station type lightning arresters, 
low voltage terminal chamber and automatic gas seal 


60 cycle, 69,000Y volts primary, 


equipment. 


WARREN, 
REPRESENTATIVES IN 


52A 


Type AT power trans- 
former, 1500 KVA, three 
phase, 60 cycle, 69,000Y 
volts primary, 240/480 
volts secondary. Core 
and coil assembly, low 
voltage side. 


OHIO 


PRINCIPAL CITIES 
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wherever there is occasion to depict 
graphically one variable as a function 
another (y=f(x)). It plots such cur 
with speed and accuracy. Measuremen' 
over the entire curve are continuous, an 
it is not necessary to interpolate to comple 
data between points of measurement. 
This saves much time in investigation 
involving interdependent nonlinear vari- 
ables. The measuring circuit of each axis — 
can be energized by any d-c source, so 
that a wide variety of investigations can 
be made. Direct inquiries to Station 64, 

Minneapolis-Honeywell Regulator Com- 

pany, Wayne and Windrim Avenues, 

Philadelphia 44, Pa. | 
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TRADE LITERATURE 


Selection Guide. Tips on selecting the - 
right starter for squirrel-cage induction 
motors rated up to 600 horsepower at 600 
volts or less are contained in a new bulletin 
released by Allis-Chalmers Manufacturing 
Company. Information included in the — 
bulletin tells how to select the proper type 
of starter, enclosure, and operating arrange- 
ment, and explains how to determine 
whether a full- or reduced-voltage starter 
should be used. An explanation of 2- or 
3-wire control and hints on selection of 
heater elements for overload relays are also 
given in the bulletin along with a cage- 
motor starter selection chart. Copies of 
this Allis-Chalmers selection guide for 
general-purpose starters, 74B7733, are 
available upon request from Allis-Chalmers 
Manufacturing Company, 931 South 70th 
Street, Milwaukee, Wis. 


Permanent Magnets. Thomas & Skinner 
Steel Products Company, Inc., Indian- 
apolis, Ind., has released a catalogue listing 
its complete line of standard permanent 
magnets. Available in Alnico 2, 3, and 
Alnico 5 for use in a wide range of indus- 
trial applications, —Thomas & Skinner 
standard magnets may be ordered from 
stock to aid designers and engineers who 
want magnets quickly to produce working 
models for experimental purposes, to ful- 
fill moderate production requirements, or 
to adapt to a standard application without 
tooling delays. For Standard Magnet 
Catalog Number 7252 write to Thomas & 
Skinner Steel Products Company, Inc., 
1154 East 23d Street, Indianapolis 5, Ind. 


‘“‘Mylar’’ Polyester Film. A new technical 
bulletin containing up-to-date information 
on the physical, electrical, and chemical 
properties of “Mylar” polyester film, and 
suggested applications, has been issued by 
the du Pont Film Department. First of a 
series to be issued on “Mylar,” the new 
14-page bulletin (mumber 7-2-53) is 
complete with charts, diagrams, and tables. 
In addition to a detailed table on the 
physical properties, the bulletin compares 
these properties with those of the other 
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DISTRIBUTION CONNECTORS 
TYPES 


MEANS UNINTERRUPTED 
‘POWER SERVICE 


OUTSTANDING SERVICE FEATURES: 


Each component is of a special alloy for high 
strength, and achieves a specific electrical and mechan- 
ical function. 

Flexing arch type clamping members retain high 
pressure contacts on cables during vibration and tem- 
perature changes. 

Transmits high pressure contacts from connector 
clamping members through ech cable strand to core 
wire. 


* Identical to ASTM B-154-45 Mer- 
curous Nitrate Specification except 


ABW-124-1 specifies stressed com- 
ponents which is a more severe test. 


Aluminum and Bronze , 
POWER _ 
CONNECTORS 


c) 
CLAMPS 


e@ 
FITTINGS 
and 
ACCESSORIES 
for 


SUBSTATION 


Limits high resistance oxide formations on connector 
contact and cable interstrand cantact surfaces. 


Eliminates connector failures resulting from heavy 
short circuit current surges passing fhrough oxide con- 
tamination on connector and cable intérstrand contact 
surfaces. 

Withstands Mercurous Nitrate Specification ABW- 
124-1* which insures against seasonal and stress cor- 
rosion cracking failures. 

Two styles, “KR” with conductor spacing bar, “K” 
without. Both “K’’ and “KR” series include 7 sizes for 
cables from #8 to 1000 MCM. 


for Bulletin K-175 containing complete data on 
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*** Anderson Distribution Connectors Types “K” and “KR” 


OR CONSULT YOUR NEAREST ABW REPRESENTATIVE. 
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ANOTHER EXAMPLE OF 


PIONEERING... 


Waterman RAYONIC CATHODE RAY TUBES 
have reached still greater heights. Since the intro- 
duction of the Waterman RAYONIC 3MP1 for 
miniaturized oscilloscopes and the Waterman de- 
veloped rectangular 3SP CATHODE RAY TUBE, 
scientists in our laboratories have diligently 
searched for a more perfect answer to the perplex- 
ing problem of trace brightness versus deflection 
sensitivity. The 3XP RAYONIC CATHODE RAY 
TUBE is their answer to providing a brilliant and 
sharply defined trace and high deflection sensi- 
tivity at medium anode potentials. When the 3RP 
or 3SP tubes are operated at 1000 Volts second 


85. 


anode and compared against the 3XP at 2000 Volts 
on the second anode, the results are astonishing. 
For the same size spot, the 3XP light output is 
improved by a factor of 4 and its vertical sensi- 
tivity is improved by a factor of 2, with the hori- 
zontal sensitivity remaining equal to that of the 
other tubes. Because the 3XP is enclosed in a 
shorter envelope and is equivalent to the 3RP 
and 3SP with respect to interelectrode capacities, 
it lends itself readily for high frequency video 
work, as well as for low repetitive operation. 


ts 3XP TECHNICAL DATA 
FACES Ge aes creine fe ae Bodies Ue ee Deigs secre Rhona ose 1% x 3 inches 
LENGTH ete tacs sa icteroin 0 0: Senet egeustousie.« io eLeve iaiplei ena neie itt siete iatcisferaietnete 8.875 inches 
BASES oot tacs: sisticnstele ie 'ele ave: veleje (elle (eps vers ‘elereue aie edshacodaeletateta atelels ie teteet ree teenete Loctal 
TYPICAL OPERATING CONDITIONS 
FILAMENT: tere ote storcveons elete lotsa: atwle a ciel s aie, fatal eleva oiatatel aie iate tare a punta aeons 6.3 Volts 
el acgusie raters eyalee. ce ¢ x ailaisis is o'9e)31-a.0)10.8 0/6) ahalagel ae Netetereneiaie Dotnet 0.6 Amps. 
ANODE SEQ ir eed oe were eid crate eee ehaseec ore Gaertn eLearn e  ee 2000 Volts 
iets cee Ad tlhe. ohcka te atwike clelMe Gree eteh CEM MEET irer Max. 2750 Volts 
ANODENE I) Baw ict: Pein seen. iene a ne 400 to 690 Volts 
GRIDSFALSS pees obec. Ce en path nu Gat ee —22.5 to —67.5 Volts 
DEFLECTION FACTOR IN VOLTS/INCH 
D ito 2 ses. acaptanstaieletattrs cle ginialt ve wild», sve1e Sle thitata.alaret Rare arate tie copter ine ere 68 to 92 
Doi to DAs Metidip.craseia sarsphavei€ pus'osnuele Se ais aisle lee erecta eee eee eee 25 to 35 


A 
WATERMAN PRODUCTS 
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"WATERMAN PRODUCTS INCLUDE 


3JP1 & 34P7 JAN RAYONIC CR TUBES. 
3JP2 & 3JP11 RAYONIC CR TUBES 
3MP7 & 3MP11 RAYONIC CR TUBES 
3RP1, 2,7, 11 RAYONIC CR TUBES 
3SP1, 2,7, 11 RAYONIC CR TUBES 
POCKETSCOPES PULSESCOPES 
RAKSCOPES 
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du Pont films: cellophane, polyethylene 
acetate. One section gives complete in- 
formation on the film’s electrical properties = 
dielectric strength, insulation resistance, 
volume and surface resistivity, and so forth. 
The chemical properties section shows 
tensile strength and tear resistance oft 
“Mylar” upon exposure to solvents, acids, 
and other chemical reagents. Copies may; 
be obtained from the du Pont Film Depart— 
ment’s Sales Development and Technical! 
Service Section, Wilmington 98, Del. 


Motor-Generator Reference Booklet. A; 
motor and generator reference booklet to: 
assist in the selection of motive power to) 
handle most industrial applications is being’ 
made available by Allis-Chalmers Manu-. 
facturing Company. The 50-page pam- 
phlet is reprinted from the 1952 edition of! 
Lincoln’s Industrial-Commercial Electrical} 
Reference published by the Electrical 
Modernization Bureau, Inc. Text and 
illustrations on integral-horsepower motors 
and generators for the book were furnished 
by Allis-Chalmers in co-operation with the 
Electrical Modernization Bureau. Copies 
of ‘‘Allis-Chalmers Motor and Generator 
Reference Book,” 57R7933, are available 
on request from Allis-Chalmers Manufac- 
turing Company, 931 South 70th Street, 
Milwaukee, Wis. 


Lamp Catalogue. A new, full-color Large 
Lamp Catalogue has been announced by 
General Electric’ss Lamp Division, with 
headquarters at Nela Park, Cleveland, 
Ohio. Entirely new in format, the 72-page 
catalogue replaces a volume published in 
1948. It is the most elaborate and com- 
plete lamp catalogue yet to be issued by 
General Electric. Purpose of the cata- 
logue is to show and describe briefly the 
popular types of G-E lamps available for 
many important lighting services. Buyers 
and sellers of lamps are expected to find it 
of great assistance in determining sizes and 
types needed, and for properly identifying 
individual lamps. The publication presents 
much information about the construction, 
operation, and application of lamps for the 
guidance of the book’s users. Carrying - 
price of 70 cents, the Large Lamp Cataa 
logue is intended for persons interested in 
lamps and lighting in a professional or 
business way. 


Electron Tubes. An up-to-date ‘‘Who’s 
Who” of RCA electron tubes which de- 
scribes 495 different receiving types and 
kinescopes is available from RCA tube 
distributors. ‘The new booklet entitled, 
“RCA Receiving Tubes for AM, FM, and 
Television Broadcast’? (Form Number 
1275-F), was designed to provide service 
dealers with an up-to-date catalogue of 
RCA receiving tube information and to 
serve as a guide to the selection of the 
most suitable tube for a given application. 
Contained in the 24-page booklet are char- 
acteristics of each of the 495 tube types, 
together with socket connection diagrams 
arranged for quick and easy reference. 
Information on RCA television picture 
tubes is presented in a special chart which 
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THE PROBLEM: changes in line voltage 


characteristics of synchronous converters 


PEREPE HS f 
exerts Me 


x 
& 
a 
: 

& 


has the answer 


National engineers weren’t stumped when a cus- 
tomer needed increased voltage from four syn- 
chronous converters. National redesign, made 
effective by National rewinding and National 
insulating materials, produced the required in- 
crease without loss of capacity. 

In answer to another synchronous converter 
problem, National engineers proposed substantial 
voltage reductions which resulted in a 26% in- 
crease in the capacity of the National-rebuilt sets. 

National engineers can redesign your apparatus 
to enable it to meet changing requirements. 


National craftsmen, working with National mate- 


rials, can handle any rewinding job. National field 
engineers will supervise on-the-spot rebuilding of 
equipment too big to ship. 

If you have a problem with any piece of rotating 
electrical equipment, it will pay you to consult 
National. 


NATIONAL F'LEGTRIC (COIL (OMPANY 


ELECTRICAL ENGINEERS: MAKERS OF 
REDESIGNING AND REPAIRING OF 


ELECTRICAL 
ROTATING 


COILS AND INSULATION — 
ELECTRICAET MA GH INES 
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VLF 


14kc to 250kc 
Commercial Equivalent of 
AN/URM-6B, 

Very low frequencies. 


150kc to 25mc 

Commercial Equivalent of AN/PRM-1A. 
Self-contained batteries. A.C. supply 
optional. Includes standard broadcast 
band, radio range, WWV, and commu- 
nications frequencies. Has B.F.O. 


y 
15me to 400mc 
Commercial Equivalent of 
TS-587/U. 

Frequency range includes 
FM and TV Bands. 


375me to 1000mc 
Commercial Equivalent of 
AN/URM-17. 

Frequency range includes 
Citizens Band and UHF 
color TV Band. 


These instruments comply with test equipment requirements 

of such radio interference specifications as MIL-I-6181, 

MIL-1-16910, PRO-MIL-STD-225, ASA C63.2, 16£4, AN-I-24a, 
AN-I-42, AN-I-27a, MIL-I-6722 and others. 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-B Santa Monica Boulevard, Hollywood 38, California 
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lists and describes 45 types. Each type i 
listed in numerical-alphabetical sequence, 
according to its type designation. , 


Dictionary of Carrier Terms. ee : 
of 150 terms commonly found in telephone : 
and telegraph carrier equipment literature _ 
are given in the Lenkurt Bulletin EB-707, — 
‘A Dictionary of Carrier Terms.” The 16-_ 
page booklet also includes a general discus- — 
sion of carrier equipment theory. Copies — 
of this new publication are available from: _ 
Lenkurt Electric Company; 1101 County 
Road, San Carlos, Calif. 


Transformers. A new line of hermetically — 
sealed transformers, designed to MIL-T- 
27 specifications, in MIL-T-27 standard 
steel cases, is announced by Ferranti Elec- 
tric, Inc., 30 Rockefeller Plaza, New York, — 
N. Y. These are high-vacuum impreg- — 
nated, fully tested and guaranteed. They 
include the specific types chosen for uni- 
versal military applications, and cover a 
wide specification range. In the line are 
military standard filament transformers, 
military standard audio types, and also 
filter reactors. Detailed specifications and 
prices on types in the new line are con- 
tained in this new catalogue. 


Control Relay. Application and design 
information about the recently introduced 
Type N control relay is available in book- 
let form from the Westinghouse Electric 
Corporation. Designed for remote-control 
operation, this new relay is used to sequence 
multimotor machines, to operate solenoids, 
and to obtain pilot control from push- 
button stations of electric circuits associated 
with such functions as temperature and 
pressure regulation. The Type WN relay 
has a 10-ampere open rating, up to 600 
volts and 6 poles, and is available in any 
normally open—normally closed combina- 
tion. An exploded view of the relay shows 
its construction features as well as how 
easily it is disassembled. Also, pictorial 
instructions show how to obtain the com- 
binations of normally open—normally closed 
contacts. A dimensional drawing of the 
relay and associated wiring circuits are 
provided. For a copy of this booklet, B- 
5817, write Westinghouse Electric Corpora- 
tion, Box 2099, Pittsburgh 30, Pa. 


Arcaloy Stainless Steel Electrodes. A new 
20-page catalogue in color is offered by the 
Alloy Rods Company on its complete line 
of Arcaloy Stainless Steel Electrodes. The 
catalogue includes explanation of the two 
basic types offered, lime coating for all- 
position welding with d-c reverse polarity, 
and alternating current—direct current for 
welding of chrome-nickel steels with all 
types of a-c or d-c welding equipment; in- 
dividual descriptions of the 23 regular 
analyses and special analyses of Arcaloy 
electrodes, weld metal properties, welding 
procedures, electrode analysis and color 
charts, current ranges, and American Iron 
and Steel Institute type numbers. Copies 
of this catalogue may be secured by writing 
Alloy Rods Company, York, Pa., and 
asking for Bulletin AR53-16. 
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All too often electrical cables are purchased solely 
on the basis of initial cost. Actually, of course, this 
is only one of five factors to consider ... and no true 
cost comparison can be made until the four “hid- 
den” costs are figured. 

Here are the four “hidden” costs which often 
upset your overall budget, particularly when you’re 


trying to “economize”: 


installation costs 
maintenance costs 
costs of power shutdowns when a cable fails 


costs of replacing a cable which has failed 
prematurely. 


JUNE 1953 


Okonite cables are the most effective means for 
combating these costs. A wide range of Okonite 
cable designs assures you of the most economical 
installation for any type of operating condition. 
And for savings throughout the life of the cable, 
Okonite always uses the premium materials and 
exclusive processing techniques which deliver un- 
failing electrical service year in and year out. 

We can’t condense millions of man-hours of cable 
research, field engineering and manufacturing ex- 
perience into a short description of Okonite cables. 
But your Okonite representative can show you in 
black and white why the best cables — Okonite 
cables— really carry the lowest overall cost. The 
Okonite Company, Passaic, N. J. 


insulated wires and cables 


9889 
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WESTON 
Ruggedized 


have EXCLUSIVE 
zero correctors © 


Connection terminals molded 
fnto internal rubber 

increase current carrying 
capacity. 


Tough, flat plastic windows N= eo 


reduce glare and are 
really shock resistant. 


ath eed 


. 
> 
¢c 


Ww: 


< 
~ 


No desirable instrument features were sacrificed in 
order to produce these truly ruggedized and effec- 
tively sealed instruments. With typical WESTON thor- 
oughness, every feature has been retained including 
even the zero corrector. And true ruggedness has been 
achieved by new but thoroughly proved design con- 
cepts, such as shock-resistant spring backed jewels 
.. . flat windows of tough, anti-static, and glare re- 
ducing plastic... new high-strength tubular pointers, 
and a method of shock mounting and sealing that 
assures accurate indications under extremes of shock, 
vibration, temperatures, humidity, and downright 
abuse. Available in 242” and 342” D-C, R-F, A-C 
movable iron and rectifier types. WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey. 


Gulia 


YY LL 
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FOR DEPENDABLE 
TROUBLE-FREE 
PERFORMANCE 


POWER SWITCHING 


eye 
EQUIPMENT 


« 
wy) 


For over 40 years the Elpeco line of high-quality 

power switching equipment has been known for its 
outstandingly dependable and trouble-free performance. 
Constant research and redesign have enabled 

Elpeco to anticipate rather than meet the ever changing demands 
and requirements of the electrical industry. 

Particular buyers, who have specified Elpeco products over 
the years, know that when they buy Elpeco Indoor 
and Outdoor Disconnect Switches, Air Break Switches, 
Indoor and Outdoor Bus Supports, Bus Ducts and 
Substations ... they are getting the finest, most modern 
equipment on the market. All Elpeco products 

conform to NEMA and AIEE standards for performance. 


Ag Ry A new series of bulletins, completely illustrating 
(Aq Sy ie. ss and describing each item in the Elpeco line is now 
vw sige available. Let us know the particular type of equip- 

_ ee ment in which you are interested. We'll be glad to 
send the appropriate bulletins by return mail. 


Canadian Affiliate: 
JAMES R. KEARNEY CORP. of Canada, Limited, Guelph, Ontario 
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TO INDICATE aircraft position with 
no ground-to-air communication 


Combat mission .. . or freight flight .. . now we are working 


to help the pilot locate his position without a radio beacon 
— merely by equipment right in the cockpit of his plane! 
Thanks to a Ford Instrument Company design, develop- 
ment and manufacture... another step is being taken toward 
greater flying safety. 

This is typical of the problems that Ford has been given 


You can see why a job with Ford Instrument offers young 
engineers a challenge. If you can qualify, there may be 
a spot for you in automatic control development at Ford. 
Write for brochure about products or job opportunities. 
State your preference. 


Sb PORN REE OORT SE 


by the Armed Forces since 1915. For from the vast engineer- 
ing and production facilities of the Ford Instrument Com- 
pany, come the mechanical, hydraulic, electro-mechanical, 
magnetic and electronic instruments that bring us our “to- 
morrows” today. Control problems of both Industry and the 
Military are Ford specialties. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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NEMA TYPE! _/ NEMA TYPE Iv 


EMA TYPE V :’ NEM 


79 a. St ey yarns tad © ee a 
“Water-TIGHT | / -DUST-TIGHT ENCLOSURE: 
Q “7 CAST IRON é :..° WITH GASKET 

¢ 4% ENCLOSURE ¢ , ~° AND WING NUTS 


_ GENERAL PURPOSE 
ENCLOSURE __ 


for every operating condition 
use TYPE 


In every industry, including those where hazardous atmospheres prevail, 
CLARK TYPE CY” STARTERS are giving utmost satisfactory service. 


The incomparable new multi-turn magnetic blowouts combined with twin- 
break contacts, and the rest of the operating mechanism, are enclosed in types 
of cabinets to protect against adverse conditions or dangerous atmospheres. 


Type “CY” starters, Sizes 2 and 3, employ an entirely new principle of arc 
interruption. The arc is extinguished by the effect of the blowout coil, concentric 
with the contact. The magnetic field quenches the arc either by lengthening 
or confining it. In its forced rotation it moves continually from a hot to a cold 
spot—minimizing burning or pitting of contacts. The ingenious design of the 
arc chamber prevents carbonization and the accumulation of hot gases between 
wiring terminals—minimizing phase-to-phase failures. Sizes 0 and 1 use the 


same general mill type construction as the larger sizes. 


No filing, dressing or cleaning of contacts! 

No tools necessary to inspect contacts! 

Easy to change moving contacts! 

Stationary contacts changed quickly! 

Remove only two screws and one pin to change coils! 
Remove only four screws to take out stationary magnet frame! 


Power circuit contacts available with springs in complete 
packaged service kits for ease in stocking! 


You'd better try CLARK tvpe“CY” 


Phantom view 
showing Arc-shield 


"NEERED ELECTRICAL CONTROL = 1146 EAST 152ND STREET, CLEVELAND 10, OHIO 
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selective trip circuit breaker protection 


8 y Tink 
RELAY FIDR UP 
AMPERES 


ee 
CTIVE OVERCURRENT Ned 
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Coin RATING AMPS. ae 
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but this direcf-acting device 
on I-T-E circuit breakers cuts 


initial cost and saves space 


These two systems were designed to per- 
form identical functions. System (A) is 
costlier, takes more space, and requires a 
greater degree of skill to maintain. 


System (B) represents the latest think- 
ing in low-voltage system reliability and | 
introduces the use of I-T-E circuit breakers 
with direct-acting dual-selective overcur- 
rent trip devices. Savings in initial invest- 
ment, in space, and in over-all maintenance 
are achieved. 


Recent installations in central stations, 
processing industries, and manufacturing 
plants have proved that I-T-E circuit 
breakers with direct-acting selective over- 
current trips should be carefully considered 
for every new installation. 


LOW=-VOLTAGE SWITCHGEAR 


i-T-E CIRCUIT BREAKER COMPANY « 19th & Hamilton Sts. * Philadelphia 30, Pa. 
EPD—CANADIAN MFG. & SALES: EASTERN POWER DEVICES, LTD., TORONTO 
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what a difference 
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..With COPE CABLE TROUGH 


SEEING IS BELIEVING! Here you can see at a 
glance the time, material and labor savings pos- 
sible on cable installations through the use of 
Cope Cable Trough. Both of these photographs 
were taken at the City of Glendale (California) 
generating plant. The upper and older installa- 
tion shows 126 - 14” conduits containing cables 
for controlling the auxiliaries for two turbine gen- 
erators. Just look at the tremendous number of 
bends and fittings, and the complicated hanger 
construction needed to support this maze of con- 
duit. You can imagine the high cost of engineering, 
material, and installation this entailed, even be- 
fore the big job of pulling cable through the con- 
duits was possible. 

Now examine the lower, recent installation (view 
taken during construction) involving control of two 
additional generators, where cables for control 
conduits 480 volt auxiliary power, and 2400 volt 
auxiliary power are carried in Cope Cable Trough. 
It was a simple job to lay out and erect this trough 
using standard lengths and fittings. Costs were 
but a fraction of the older method; time and mate- 
rial were saved and accessibility for visual cable 
inspection is provided. Additional cables may 
be added with great ease. 

You, too, can make such savings. 


A detailed bulletin giving all the facts about Cope 
Cable Trough will be sent upon request. Write for it. 


Pisa 
(BAVA 


711 SOUTH 50th ST. e PHILADELPHIA 43 | 
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Easy to Handle: Working 
in a deep trench, this 
man finds that the light 
weight of Transite Ducts 
helps him work without 


undue strain. 
*Reg. U. S. Pat. Off. 


JOHNS -MANVILLE 


Un 


PRODUCTS 
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Tues “ON THE JOB” photographs 
show why savings begin right at the 
start of the installation when you use 
Transite* Ducts. 


The light weight of Transite Con- 
duit and Korduct permits hauling a 
substantial footage of duct per truck. 
Handling is fast, too, because the 
asbestos-cement composition of 
Transite Ducts makes them strong 
and tough. The longer length of each 
duct... 10 feet . . . reduces the 
number of joints in the completed 
line. And joints are quickly made 
with the Transite Tapered Coupling 
that is engineered to stay tight in 
service. 


For the full story of how Transite 
Ducts can reduce your cableway costs, 
write Johns-Manville, Box 60, New 
York 16, New York. 


Bs 


That’s why TRANSITE DUCTS 
save time, labor and money 


4 OTHER REASONS WHY 
TRANSITE DUCTS DO A 
BETTER JOB AT LESS COST: 


I. Corrosion - Resistant. Transite, 
being made of inorganic asbestos 
and cement, resists corrosion and 
is immune to electrolysis. 


2. Permanently Smooth Bore. 
Transite makes long cable pulls easy. 
Danger of damage to cables is also 
minimized. 


3. Incombustible. Transite will not 
burn nor contribute to formation 
of smoke, gases, or fumes... con- 
fines burn-outs and protects adjacent 
cables permanently. 


4. Higher Thermal Conductivity. 
Cables run cooler in Transite, re- 
ducing I?R losses, increasing cur- 
rent capacity and prolonging insu- 
lation life. 


Speeds Installation: Transite Ducts 
are joined so rapidly that the as- 
sembly man can often follow right 
behind the trencher...as shown in 
this installation. 


Speeds Distribution: The light 
weight of Transite Conduit enables 
the contractor to haula large number 
of ducts per truck and speed distri- 
bution on job site. 


Cuts Manhole Costs: Concrete will 
be poured directly around these 
Transite Ducts to form the manhole 
wall, a time and material saving 
made possible by Transite’s strength. 


Johns-Manville TRANSITE DUCTS 


TRANSITE CONDUIT—for exposed work and installation 
underground without a concrete encasement 


TRANSITE KORDUCT—for 
installation in concrete 
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What 
Full Range Protection ? 


under all conditions of recovery voltage 


EX p CC t i Accurate Protection ? 


—time-current characteristics which are completely 


..- from your accurate, and which conform rigidly 
lished 
POWER FUSES to published curves 


Dependable Protection ? 


—operating characteristics unchanged by vibration, 


aging, atmospheric conditions, surges, or fuses 


blowing on other phases 


SaC POWER FUSE S have all these characteristics. Their lifelong 


accuracy permits systems to be planned with close multistep coordination 
between protective devices . . . brings a NEW ERA of system protection . . 
NEW THINKING about how fuses can be used to better advantage, and NEW CONCEPTS 
of the place for fuses in protecting lines and equipment. 
Can we send you further information? 


DRIVE SPRING 
AND PULLEY 


S&C FUSES 

ARE YEARS 
AHEAD 

INDESIGN (aio 


The days when baling wire and a 

fibre tube made an acceptable fuse 

passed more than a generation ago... 

although many such fuses are still on FUSIBLE ELEMENT 
the market! 


Engineering techniques reflected in 
S&C Power Fuses mean accuracy and 
dependability equal or superior to the 
best-engineered protective devices of 
other types. Would you like to know 
more? Write for detailed information. 


UPPER STRESS 
CONE 


BORIC ACID LINING 


LOWER STRESS 
CONE 


CORONA SHIELD 


WE SMASH 
A CARLOAD OF 
SUSPENSION 
INSULATORS A MONTH 
--- JUST TO BE 
SURE OF A CURVE! 


MANSFIELD | | ~~ |) OHIO, U.S.A. 


> 
3 


IN CANADA: CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
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This may seem strange --one of the 
biggest users of O-B suspension insula- 
tors (a carload a month on standing or- 
der) gets them for nothing and merely 
smashes ‘em up! 

Enough suspension units to build 
some 20 miles of 69-kv line, each 
month, go to our laboratory for de- 
structive test. Such extensive research 
makes possible the location of a truly 
representative number of points on a 
characteristic curve of normal distri- 
bution, and permits scientific statistical 
analysis of production. 


Such costly vigilance pays off by tak- 
ing guess-work out of a product whose 
primary virtue is dependability. Be- 
cause we won't guess at the quality of 
O-B suspension insulators, you don’t 
have to. 


JUNE 1953 


4390-H 


Giant strides for modern communications! 
For 500 miles on the El Paso Natural Gas Pipeline 
Philco microwave averages fifty miles between 
repeater stations. 


5000-7000 me. frequency range means high- 
gain, interference free signals. Philco’s “Carrier 
Control’’—the exclusive feed-back principle— 
minimizes carrier distortion. And all Philco 
systems are designed to provide a thirty-decibel 
safety margin to combat most severe fading con- 
ditions. Only Philco microwave gives sure 


SEVEN LEAGUE BOOTS 


communications and complete control. 


In this rugged, mountainous country, 
plagued by wind and snow, this entire communi- 
cations and control system rests on Philco quality 
equipment. Philco microwave meets Joint Army 
and Navy specifications wherever applicable and 
is relied upon by the nation’s leading pipelines, 
railroads, utilities and common carriers. 


For reliability, economy and flexibility look 
to Philco microwave. 


For full information write to Department EE 


PHILCO corporation 


GOVERNMENT & INDUSTRIAL DIVISION + PHILADELPHIA 44, PENNA. 
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New Suspension Clamp Developed — Tio 
support the large, hollow copper conduc- 
‘ors used on the TIDD 500 kv experi- 
mental line, Locke designed and furnished 
a radically new articulated suspension 
clamp, much shorter and lighter than con- 
ventional clamps. Overall length of the 
new Locke clamp is 18 inches long, com- 
pared with the 32 inch overall length of a 
conventional clamp. 


If you haven’t met Bob McCoy—chief Design 
you probably know about 
some of his achievements, Bob gets around, 
plenty, helping Locke customers lick all kinds of 
tough insulator problems. His 28-year experi- 
ence came in mighty handy in this case of 

AG & ESC which Bob describes for you here. 
Bob’s ozr man... but remember, when 
you've got a “toughie,” he’s yours 


Engineer at Locke... 


whether you're getting your money's 
worth... in 


“Check your buying experience against 
this case of American Gas & Electric 


insulators! 


Service Corporation,” 


ROBERT L. “BOB” McCOY 


for the asking! 


New Corona Shield Developed — To lick 
the corona problem on the TIDD 500 kv 
transmission line experiment Locke de- 
veloped a new concept in corona shields. 
These shields graded the insulator strings 
and suppressed corona on the lower, 
highly stressed units. They also enveloped 
the suspension clamp, thus removing it 
from the high voltage field and suppress- 
ing corona on any part of the clamp itself, 


suggests Bob 


Mc Coy. 


"You'll know!” 


r 
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Valuable New Data was revealed by ex- 
tensive flashover tests conducted in the 
Fred M. Locke High Voltage Laboratory 
on varied suspension strings. These flash- 
over tests were made with the insulators 
supported in a specially developed test rig 
to simulate true electrical conditions. As 
a result, important data was developed 
which helped establish the proper num- 
ber of insulators to use per String. 


CONTOURED 
BRUSHES for « 


HELWIG CARBON 
BRUSHES are ‘Custom-Bilt” 


for instant installation... . 


Cut brush replacement and motor repair 
to a minimum with Precision-made Helwig 
brushes—They fit your commutator and 
rings exactly. 


Quality Helwig brushes eliminate uneven 
wear, reduce sparking and improve 


brush life. 


Write for catalog No. 95 for complete 
details on types of brushes and grade 
recommendations for every use. 


HELWIG CO. frosuc:: 
s PRODUCTS 


2547 N. 30th St., Milwaukee 10, Wisconsin 


Another Step in 


Getting to the hottom of things 


At John E, Fast and Co., the watch- 
dogs of quality are on the job twenty- 
four hours a day, in every stage of 
capacitor production. Recording controls 
indicate the smallest variations in heat, 
humidity, pressure and vacuum at each 
Process point. Every precaution is taken 
to assure that environmental conditions 
are held at precise levels specified by our 
engineers. — 

The air in our winding rooms, for ex- 

ample, is continuously filtered so that 
no foreign particles may settle upon the 
windings themselves and contribute to 
ultimate failures. Similarly, capacitors 
are assembled, after vacuum impregna- 
tion, in clean rooms, where relative hu- 
midity is controlled at all times. These 
safeguards against inclusion of extraneous 
matter or moisture have resulted in in- 
creasingly satisfactory life and allied per- 
formances in Fast capacitors. 
_ Supplementing this automatic vigilance 
ts a completely equipped quality-control 
organization which functions at every 
process-stage from incoming inspection to 
final testing. At points where statistical 
control is applicable, our inspectors util- 
ize techniques which comply with or ex- 
ceed specifications laid down by the 
Armed Services Procurement Branches. 

At final testing stations each production 
lot is given 100% test and inspection. 
Our belief is that a single failure out of 
a thousand may satisfy any sampling re- 
quirement, but it may be extremely costly 
to the consumer. Our investment in pre- 
cision testing devices and extensive lab- 


UPPER CONTROL LIMIT 


LOWER CONTROL LIMIT 
V3e [se SAMPLE NUMBER 


oratory equipments is great, but its worth 
is reflected in our national reputation as 
producers of quality components. 

Comprehensive reports are maintained 
by inspection centers located at strategic 
production points. These reports are sum-_ 
marized weekly, and it is quite significant 
to note that both the President of the 
Company and the Vice-President and 
Chief Engineer meet each Saturday morn- 
ing with supervisors, engineers and mili- 
tary representatives to discuss the various 
problems indicated by process averages, - 
and yield analyses for each production 
department. 

In these days when every hour taken 
from the production job is spared grudg- 
ingly, we still take these hours every wee 
to analyze and combat any threat to qual- 
ity performance. Increasingly rigid speci- 
fications for dimensional and operational 
characteristics have shown very clearly 
that control of quality can be achieved 
and maintained only by rigorous applica-_ 
tion of all the techniques and tools we 
are employing. 

No greater assurance of excellence may 
be given than that which has established 
our reputation. Our fixed objective will 
always be to maintain that reputation. 


AVAILABLE LITERATURE: 

Tubular Capacitors in paper tubes. 65° or 85°C rating SEC. 0, 
CATALOG 25 s 

Polystyrene Capacitors in paper tubes or metallic containers SEC. IV, 
CATALOG 25 

Hermetically-sealed Tubular Capacitors SEC. VI, CATALOG 25 

Subminiature Capacitors: Special Bulletin. 

dan C-25 Approved Capacitors: refer to Jan C-25, “Specifications” 

Power-Factor Correction Capacitors SECS. |, II, 111, IV, CATALOG 27 


sT66 


UN) La. 


\—Z > | 
Capacitor Specialists For Over A Third of A Century 
3169 North Pulaski Road, Chicago 41, Ill. 
“WHEN YOU THINK OF CAPACITORS . . . THINK FAST’’ 


Report on 
GUIDING PRINCIPLES for DIELECTRIC TESTS 


(Published for comment and criticism) 


The service record of electric equipment depends largely upon the performance of 
its insulation, and it has long been the practice to test new insulation at a voltage 
appreciably greater than its rated operating voltage. Dielectric test voltages 
should be chosen to result in good operating performance and satisfactory life. 
The purpose of this report (AIEE No. 51, September, 1949) therefore, is (1) to pre- 
sent a survey of the overvoltages encountered in service, (2) to review existing 
test values and practices in present standards, (3) to propose guiding principles 
or the selection of dielectric test values, and (4) to investigate other types of testing 
to determine their latent usefulness and the desirability of standardization. 


_FOR EVERY REQUIREMENT 
IN THE ELECTRICAL FIELD 


Our Record: Over 50 years of 
progressive galvanizing service 
to manufacturers and fabrica- 
tors of iron and steel products a ae He 


.. . any size or shape, any size 


Proposed Standard for 


AUTOMATIC CIRCUIT RECLOSERS for 
DISTRIBUTION SYSTEMS 


order from the smallest to the 


largest. Excellent facilities for 


pickling and oiling. 


(Proposed for one year trial use) 


This standard (AIEE No. 50, September, 1949) applies to all single or multipole a-c 
automatic circuit reclosers rated from 1,500 to 15,000 volts. The work of pre- 
paring this standard was carried out by the Working Group on Automatic Circuit 
Reclosers under the Circuit Breaker Subcommittee of the AIEE Committee on 
Switchgear. 


"TO ECONOMIZE, 
GALVANIZE AT 
ENTERPRISE”’ 


There is no charge for these publications. Orders should be sent to: 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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LIGHTNING 
REFERENCE 
BIBLIOGRAPHY 
1936-1949 


CANNON 
J acm ACCESSORIES 


Prepared by the AIEE Light- 
ning and Insulator Subcom- 
mittee, this bibliography, S-37, 
contains 754 separate ref- 
erences on lightning and re- 
lated topics published from 
January 1, 1936, to December 
31, 1949, in most of the better 
known English, French, and 
German journals on electri- 
cal engineering or physics. 


For easy reference, there is 
a Subject Section, subdivided 
into 18 classifications, and an 
AuthorSection, which contains 
a list of about 550 authors. 
Price: $0.70 ($0.35 to AIEE 
members). 


Available from the Order 
Department, AMERICAN IN- 
STITUTE OF ELECTRICAL 
ENGINEERS, 33 West 39th 
Street, New York, N. Y. 


ABOVE 300 MC 


from R-F Industrial, Scientific, 
and Medical Equipments 
No. 950 


This recommended practice 
gives information on methods 
of measurement, antenna de- 
sign, and equipments used in 
making field intensity meas- 
urements after study of the 


oncrion SHELL NO. 2248 


Here is the answer to a frequent question we 


BONDING RING 


receive from people everywhere. Yes, Cannon ANSI problems resulting from the 
does make a complete line of accessories to be i FCC rules relating to the 
used in conjunction with the AN Series of con- operation of this type of equip- 


ment. Price: $0.80; 50 per 
cent discount to members of 


nectors. Complete engineering data on each of 
these is given in the Cannon AN Bulletin, avail- 


able on request. e\ the AIEE. 
¢ C) << Address: Order Department 
ANNON ELECTRIC © usc LAND BSE AMERICAN INSTITUTE OF 
Sine 195 AS ELECTRICAL ENGINEERS 
— 33 West 39th Street 
Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Rep- New York 18, N. Y. 


resentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept. F-117, P. O. Box 75, Lincoln Heights Station, Los 
Angeles 31, California. 
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How to prolong the life of wire 
and cable by proper storage 


Protect cables from the weather. Moisture is especially injuri- 

ous to fibrous coverings. When stored out-of-doors, if 

they become wet and then freeze, they will be weakened 

and the saturant will flake off. In humid weather, mold 
growth is accelerated, weakening the covering and making it 
easier to damage the cable during installation. (Rubber and 
thermoplastic insulated and jacketed cables may be stored 
under moderately humid conditions.) The larger sizes of 
fibrous covered and rubber jacketed cables and all lead- 
sheathed rubber insulated cables must be stored on reels 
which must be properly lagged—or the cable must be other- 
wise suitably protected against mechanical damage. Reels 
can be stored out-of-doors if the cable is protected against 
sun and weather, and the ends are properly sealed. 


Reels should be kept off the ground, so that moisture will not 
harm the cables, reel flanges and lagging. Sound reels 
are easier to handle and there is less chance of injury to 
the cable as it is removed from the reel. 


ae 


Don’t expose wires and cables to extremes of temperature. Chemi- 
cal reactions occur at a higher rate at high temperatures 
than low. The greatest deterioration of low-voltage cables 
is due to chemical changes, oxidation or internal changes 
in the compound itself. Never store reels in the boiler 
room unless you use a fan to blow hot air away from the 
wires and cables. It’s best to store cables at room temper- 
atures indoors out of direct sunlight. Rubber insulated 
cables may be stored and handled without damage at 
the lowest temperatures ordinarily encountered, but 
thermoplastic synthetic insulated cables should not be 
handled at temperatures below —10 C. (14 F.) 


Yoon YOYOSUNES 

Ras SON 
NAVAS . 

SNS aw, Ren 


Coils should be stored one layer deep on the floor or shelves, with 
the axis either horizontal or vertical. To save space, they 
may be stacked, but not more than 5 coils in height— 
otherwise there is harmful pressure on the insulation. 
Don’t remove brown paper or box that protects against dust 


and light until used. 


Rubber insulated fibrous covered, rubber jacketed or lead-sheathed cables in storage should 
never be bent to a diameter less than I.P.C.H.A. recommended diameters. 
Never let coils or reels drop more than a few inches. Always roll a reel in the 
direction indicated by the arrow on the flange. When rolling an unlagged 
reel, put planks under the flanges to avoid pressure on the cable. Coils, reels and 
spools should always be rotated when wire and cable is removed to avoid twisting 


the cable. 


FREE REPRINTS OF THIS PAGE ARE AVAILABLE. WRITE TO ADDRESS BELOW. 


UNITED STATES RUBBER COMPANY <q 


Electrical Wire and Cable Department 


ROCKEFELLER CENTER 


SSS 


NEW YORK 20, NEW YORK 
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How would 


you 


hang cable 


Cable lasher appears to right of workman. As the cable and support- 
ing strand feed through, the machine rotates, binding them together 
with steel lashing wire. Meanwhile, a winch hauls the lashed cable 
into position. 


Irisa job your telephone company faces every day. Thou- 
sands of miles of cable go up each year—all secured to steel 
strand running from pole to pole. The best way to secure 
cable is to lash it to the strand with a spiral binding of wire. 


One way to do this is to raise cable and strand sepa- 
rately, then lash them together by a rotating machine pulled 
along by workmen on the ground. This produces a strong, 
tight support for the cable. But each pole has to be climbed 
as many as four times. So Bell Laboratories engineers 
devised an easier way. 


Now, lashing can be done on the ground so that cable, 
strand and lashing wire may be pulled into position as a 


complete assembly. Usually workmen need make only two B e Te e p h one 


trips up each pole. 


For telephone users, the new way means that cable can La b ord tO ries 
be installed faster, while costs are kept down. It shows 
again how work at Bell Telephone Laboratories improves 


IMPROVING TELEPHONE SERVICE FOR 
each part of your telephone system. 


AMERICA PROVIDES CAREERS FOR CREATIVE 
MEN IN MECHANICAL ENGINEERING 
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What kind of wire 
do YOU want? 


Y oU want manufacturers wire to be uniform in grade, 
strength and analysis . . . free from harmful im- 
perfections . . . meeting specifications exactly. And 
that’s the kind of wire we’ve been turning out for over a 
hundred years. Today we can offer you over 400 dif- 
ferent types of American Manufacturers Wire, of every 
size, shape, finish, and metallurgical characteristic . . . 
and of consistently high quality. All this helps to sim- 
plify your fabrication job. 

Here’s another way we can help you. Our staff of 
trained metallurgists and engineers know wire-appli- 
cation problems inside-out. They’ve assisted thousands 
of manufacturers in finding the most suitable wire for a 
specific job. . . in cutting costs and improving products. 
And,these men are at your service, ready to go to work 
on your problems too. 

If you want a type of wire that we don’t regularly pro- 
duce, you can depend on our modern plant facilities to 
draw a special wire that will fit your needs exactly. Call 
our nearest sales office for further information, 


U°S°S AMERICAN 
MANUFACTURERS 


AMERFINE—High-quality fine wire. 
AMERSPRING—music steel spring wire. 
AMERLOY—alloy heading wire. 
AMERTEMP—heavy-duty oil-tempered wire. 
AMERHEAD—uniform heading wire. 


AMERSTITCH—extra-tough metal stitching wire. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 


+ UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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L&N Low Level 
d-c Amplifiers are 


Triple Punpoee... 


As a Direct-Reading Instrument The extreme sensitivity (CL, 
of the d-c amplifier is utilized to check plasticizer insula- 


tion resistance values in the megamegohm range. 


@ In response to the constant demand for versatility 
in precision instruments, these d-c Indicating Ampli- 
fiers combine the functions of three useful instru- 
ments in one: 


1. A Direct-Reading Instrument that is al- 
ways ready to use. . . never any readjusting of 
zero, either initially or during a series of readings. 
Simply select the range in which you want to 
work by turning scale-multiplier knob. 


2. A Recorder Preamplifier — Values meas- 
ured by Stabilized d-c Amplifiers can be recorded 
directly on Speedomax recorders. 


3. A Null Detector more sensitive than most 
reflecting galvanometers, yet with full scale re- 
sponse time of only 2 to 3 seconds. These instru- 
ments are unaffected by vibration; leveling is 
not necessary. At the turn of a range knob, a 
wide choice of sensitivities can be obtained with- 
As a Recorder Preamplifier The rack-mounted ampli- out external shunts. A non-linear response char- 


fier above is being used to increase the sensitivity of a acteristic is also available for easy balancing. 
recorder in running special tests of switches. 


These amplifiers are suitable for handling low level 
measurements with thermocouples, strain gages, 
bolometers—bridge and potentiometer circuits— 
ionization, leakage and phototube currents—almost 
any measurement of extremely small direct current 
or voltage. 


Self-contained, the unit. can either be used “‘as is” 
or removed from case and mounted on a 19” relay 
rack. 


For details, including complete specifications, send 
for Folder EM9-51(1). Write our nearest office, or 
4962 Stenton Ave., Phila. 44, Penna. 


LEEDS 


instruments 


‘NORTHRUP 


automatic controls « furnaces 


As a Null Detector The d-c Amplifier is being used above 
for factory checking and calibration of instruments. 


Jrl. Ad. EM9-51(3) 
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HERE’S PROOF! 
Typical properties of glass cloth coated with SE-100: 


Dielectric strength, volts/mil............ 1200-1400 
Power factor, 60 cycles 
he Gal nica > GENRES OIE tia eo 0.0110 
DOs hfe salichendWeltneas « shes st este) ej etel si 0.0072 
Tensile strength, lbs./in. width........... 150 
% Moisture absorption, 96 hrs........... 0.11 


ServiceablestrOmiss dig. folk scl ace erento —76 to 480 F 


G-E silicones fit in your future 


GENERAL @@ ELECTRIC 


mew &B 


SILICONE © 
RUBBER 
COMPOUND 


for electrical and 


mechanical applications 


SE-100 COMBINES 


Outstanding heat resistance 

© Outstanding electrical properties 
¢ Outstanding physical properties 
© Ease of application 


You can now extend equipment life and minimize 
insulation failures by specifying General Electric’s 
new silicone rubber compound, SE-100. 


SE-100 may be coated on glass or organic fabrics 
for service at high or low temperatures or where 
resistance to weather, ozone, corona or chemicals 
is required. In addition, SE-100 is available 

as a dispersion (SE-100S) and may be used to 
encapsulate coils and components for electrical 
insulating purposes. 


SUGGESTED USES 


Electrical: Cloth, tape and sleeving; coating for 
glass-served wire; encapsulating coatings. 


Mechanical: Ducts and tubing; gaskets and seals; 
diaphragms. 


cones 
FOR INDUSTR) 


CLIP AND MAIL TODAY! 


General Electric Company 
Section 352-3B 
Waterford, New York 


Please send me product data on SE-100, list of fabri- 
cators, and a free copy of G-E Silicones for Industry. 


Name ___Position 
Firm 

Street 
CV Zone —_ State 


(In Canada, mail to Canadian General Electric Company, Ltd,, Toronto.) 
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1521-E. Grand Ave., El Segundo, Calif. Phone: ORegon 8-3778 


CHICAGO: 205 W. Wacker Drive. Phone: Franklin 2-3889 
NEW YORK: 12 W. 32nd. St. Phone: Chickering 4-0016 


Measurements Corporation 
MODEL 78 


STANDARD SIGNAL 


SEND FOR GENERATORS 
BULLETIN 
C-349 bands; frequency ratio of each band 
1.8 to 1 within range of 10 Mc. to 250 


Me. Special single band instruments 
also available up to 420 Mc. 


FREQUENCY RANGE: Choice of two 


EFFICIENCY to 87% 
POWER FACTOR 95% 
RATINGS to 250 KW 


EL SEGUNDO 
CALIFORNIA 


OUTPUT VOLTAGE: Continuously vari- 
able from 1 to 100,000 microvolts. 


MODULATION: AM, fixed at 30%. 


LARGEST 

POWER SUPPLY: 117 v., 50/60 cycles. 
SUPPLIERS 
OF INDUSTRIAL MEASUREMENTS 
POWER CORPORATION 


BOONTON ty) NEW JERSEY 


RECTIFIERS 


SYMPOSIUM 
on 
ELECTRICAL 
PROPERTIES of 
SEMICONDUCTORS 
and the TRANSISTOR 


A series of four articles, compilations 
of papers originally presented at a 
symposium on electrical properties 
of semiconductors and the transistor, 
held during the AIEE Summer Gen- 
eral Meeting, Swampscott, Mass., 
June 1949. Sponsored by the Sub- 
committee on Electrical Properties 
of Solids and Liquids of the AIEE 
Committee on Basic Sciences. 


® It is hoped that this pamphlet (S-36, 
January 1950) will prove useful not 
only to the practicing engineer and 
teacher, but also to engineering 
students as an introduction to this 
field of electrical engineering. 

& e Price is $0.50 ($0.25 to AIEE mem- 
bers.) Send orders to: Order De- 
partment, AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS, 33 
West 39th Street, New York 18, N. Y. 


6-53 
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Reliable Operation and Constant Timing MRhEgmoecous 
3-cycle 


..- from Mechanically Stored Energy Mieuerre 
7.5 kv and up) 


PACIFIC ELECTRIC Type RHE 


HIGH-SPEED RECLOSING 


CIRCUIT BREAKERS 


to 10,000,000 
Interrupting kva 
at 161 or 230 kv 


_ RIGHT: View of Tank Tops, 
looking toward Tank No. 
1, showing housings for 
opening springs and tube 
containing pull rod. 


CENTER: Type RHE in 
TEXAS (138 ky). 


FAR RIGHT: Interior of 
_ Mechanism Cabinet, show- 
ing both closing-spring 
barrels and motor-oper- 
ated oil-hydraulic jack for 
spring compression. 


HE MOTOR-Compressed oper- 

ating springs of the PACIFIC 
Type RHE oil circuit breaker stand 
ready for action for years, if neces- 
sary, without anything meanwhile 
having to move or operate. 


Directly connected to the crank 
arm of the blade unit in each tank 
is a set of external opening springs. 
In the end-mounted mechanism cab- 
inet are the closing springs which 
act upon the pole units through a 
pull rod that is compensated for unequal stretch in its sections. Simulta- 
neous operation is thereby assured at all poles. 


Energy is stored in the closing springs by means of a motor-operated 
oil-hydraulic jack. Oil is under pressure only during the ten-second in- 
terval required for compression of the springs. 


These features insure reliability of operation as well as constant closing 
time under all conditions. . . of special benefit when synchronizing. 


Write for Catalog 585 


PAC TERG CELECTRIC 
Perec ORPORATION °* 


5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA SALES OFFICES or AGENCIES 
OTHER FACTORIES: SANTA CLARA, CALIFORNIA; GARY, INDIANA in PRINCIPAL CITIES 
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MULTI-CIRCUIT 


Unit Substations 


Now You Can Install 


HEN LOAD GROWTH demands additional power, or 

WwW when you want the added reliability of two trans- 

formers, the Allis-Chalmers Unit Substations you install 
today will be easy to double-end. 

Your line crew will find all mechanical and electrical 
connections easy to make . . . the transformer throat and 
switchgear bus easy to align. That’s because sufficient 
mechanical flexibility is built into the throat to permit 
realistic tolerances in concrete base construction. 


Design Aids Quick Field Assembly 


Pre-drilled bus extensions are accessible and flexible 
enough to be consistent with throat construction. There 
are no compound-filled joints requiring melting, chipping, 
cracking, or scraping. Just apply no-corona tape and in- 
sulating tape to finish the job. 

Double-ending is easy also in terms of system opera- 
tion. When planned from the initial installation, double- 
ending can be accomplished with no interruption in power 
service to your customers. Even on substations not planned 


A-C Unit Substations That Are Planned 
for Easy Future Double-Ending 
Without Service Interruption ! 


initially for double-ending, the job can be done with 
minimum outage. 

Because Allis-Chalmers Unit Substations are designed to 
grow with your system, they are a convenient answer to the 
growing distribution problem . . . to the ever-increasing 
demand for power et yet more power. They are simple to 
specify, neat and modern in appearance, and easy to. expand. 


You Save These Five Ways: 


(1) Original equipment cost is low; (2) compact con- 
struction reduces space requirements and real estate costs; 
(3) pre-wired unit design speeds installation; (4) main- 
tenance is quick and economical because of improved 
accessibility; and (5) you purchase only the equipment 
you need ow, deferring additional expenses until load 
growth demands the expenditure. 


For the full story on what Allis-Chalmers Unit Sub- 
stations can mean in your distribution system, call your 


nearby A-C representative, or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-3729 


ALLIS: 
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THE THROAT OPENINGS of all 
substation transformers, regardless of 
rating, are the same height as switch- 
gear throat opening. This standardized 
throat location permits easy addition of a 
new transformer to the switchgear end of 
an installed Allis-Chalmers Unit Substation 
. . simplifies and speeds field assembly. 


s\\\ 
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FEEDER UNITS are jig built so that 

each feeder cubicle is exactly like 

every other one. Bus extension open- 
ings, control wiring openings . . . even 
small screw holes . . . are pre-cut in jigs. 
This careful, uniform construction makes 
addition of a main breaker easy...assures 
easy alignment of the new transformer. 


TRANSFORMER 
THROAT 


PAU 


BUS 
EXTENSION 


MECHANICAL AND ELECTRI- 

CAL connections are easy to make. 

Bus connectors and transformer throat 
are flexible enough to compensate for minor 
irregularities in concrete surfaces. Silver- 
plated, pre-drilled bus extensions are easy 
to bolt together. No-corona tape and insu- 
lating tape finish the joint. 


CHALMERS 


June 1953 
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DOW CORNING 
SILICONES 


LUBRICATE HIGH TEMPERATURE BEARINGS WITH 
DOW CORNING 44 GREASE 


In open or single shielded bearings designed for high tempera- 
ture operation, Dow Corning 44 has many times the life 
expectancy of conventional greases. It gives life-time lubrication 
in permanently sealed cartridge-type bearings. 


Saves $4500 
in rewind costs; 


outlasts Class A 
fe mee 36 to | 


LAKEY FOUNDRY AND MACHINE COMPANY, 
MUSKEGON, MICHIGAN, 


Engineers at the Lakey Foundry and Machine Company in- 
stalled a 5-foot induced draft fan at the top of their core 
oven stack. It exhausted volatiles from the oven so effectively 


that a resinous deposit built up on the fan blades. This overload, 


combined with ambient temperatures in the range of 350°F, 
limited the life of the Class A insulated 7/%2 hp TEFC motor 
driving the fan to a month or less. 


Life for the motor was further complicated by occasional flash 
fires that burned off the resinous deposit and melted the 
aluminum blades. And the cost of getting the motor out of the 
stack was greater than the rewind costs. 


So, the motor was rewound three years ago with Class H 
insulation made with Dow Corning Silicones. New bearings 
lubricated with Dow Corning 44 Silicone grease were installed, 
and the motor was hoisted back into the stack. It has been 
operating steadily ever since, in spite of all obstacles including 
A stack fires. Savings in rewind costs alone amount to over 
$4500 at a conservative $125 per failure. 


That kind of performance in installations all over the country 
proves that Class H Insulation has 10 to 100 times the life 
expectancy of the next best class of insulating materials. It 


can also be used to increase the output of certain motors 
by as much as 50%. 


A 
\ 
\ 
DOW CORNING CORP., Dept. H-6 
mail \ Midland, Michigan 
thi \ Please send me: 
Is \ 0 Performance data on Class H equipment. 


\ 5 List of Class H motor repair shops. 
coupon la 


Data on Silicone Grease for motor bearings. 


) 32-page booklet entitled ‘What's A Silicone?” 
Toda 7 Name 
7 


FIRST IN SILICONES 


DOW CORNING 
MIDLAND ‘Wenn MICHIGAN 


Hie Company 
7 Street. Atlanta ¢ Chicago ¢ Cleveland e Dallas e New York lox Anat 
Washington, D. C. © In Canada: Fiberglas C L del sean. Een Th 
a ¢ City_________Zone State. Silicones Ltd., London glas Canada Ltd., Toronto In England: Midland 
38A 
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-BUTYL-MOLDED, OPEN-WINDOW DESIGN JKP-0 indoor-outdoor versatility. Cut your 


ELECTRIC] 
TRANSFORMED 


stock and inventory costs with JKP-0 indoor and outdoor 600-volt applications. 


NEW G-E CURRENT TRANSFORMER 
REPLACES 4 STANDARD MODELS 


An outstanding advantage of the 
Type JKP-0, 600-volt butyl-molded 
current transformer is its versatility 
—it easily replaces 4 different types. 
Here are four ways the JKP-O saves 
you money: 


1. STOCKING COSTS REDUCED. 
Standardizing on the JKP-0 cuts 
costs by reducing stock requirements, 
simplifying ordering. 

2. MAINTENANCE IS REDUCED. 
JKP-0 transformers will not corrode, 
breakage is reduced, no painting is 


needed—JKP-0 is butyl-molded. 


3. INSTALLATION COSTS CUT. The 
JKP-0 does not require elaborate 
arrangements of crossarins, hanger 
connections, etc.—and the amount 
of wiring is reduced. 


4. LOWER INITIAL COST. This ver- 
satile transformer sells for less than 
most of the conventional types it 
replaces. 


Write or call your nearest G-E 
Apparatus Sales Office, or authorized 
agent or distributor. Ask for Bulletin 
GEA-5874. General Electric Company, 
Schenectady 5, New York. 604-38 


GENERAL @@ ELECTRIC 


REPLACING INDOOR JL-1 (or newer 
JKR-0) with the JKP-O0 means simpli- 


fied wiring, fewer connectors—cut costs! 


CARRY ONE MODEL in stock instead 
of four! Above: JKR-1, another trans- 
former easily replaced by the new JKP-0. 


Wy 
FOR OUTDOOR JOBS the JKP-O elimi- 
nates costly crossarms and connectors 


demanded by conventional Type JKB-1. 


ANOTHER OPPORTUNITY to standardize 
is realized when butyl-molded JKP-0 re- 
places JKB-2 outdoor current transformer. 


The 600 volt cable for motor connections and single conductor con- 
trol cable was RoMarine-RoPrene, style RR-D. All sizes from No. 12 
to 1000 CM style RR-D were used for this service, 


Multi-conductor control cable in this installation is RoLene (poly- 


ethylene) insulated and Rome Synthinol sheathed, described by 
Rome Cable specification CT-2. 
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In selecting power cables for 6.9 KV 
circuits at its new Fontana Tin Plate 
Mill, Kaiser Steel Corporation faced 
three knotty problems: 


First, the hazard of acid and alkali 
corrosion was severe. 


Second, the threat of electrolytic ac- 
tion was more than a possibility. 


Third, termination and splicing costs 
were important factors. 


Kaiser's choice for this service fell 
to single conductor, 500,000 CM 
Rome RoZone-RoPrene shielded 
power cable, insulated for 9 KV. Two 
sets were installed to connect the 
main substation with two 6,900 volt 
busses in the tin mill proper. Total 
connected load to the busses was 
19,000 HP of M-G motors and 14,250 
KVA of transformers. 


Why RoZone-RoPrene 
RoZone insulated, RoPrene sheathed 
cables offer maximum protection 


To give wires and cables added protection against heat, 
moisture, corrosion and abrasion, several thousand feet 
are encased in Rome* EMT. This is a superior electrical 
metallic tubing, electrically welded for extra strength, 
with an electrogalvanized exterior surface for protection 
against corrosion and a mirror-smooth interior surface to 


prevent cable injury. 


It Costs Less to Buy the Best! 


R 
Se 


TORRANCE > 


OME CABLE 


Corporation a 
Companys -sss<- 


ROME - NE 
aud 


against acids, alkalies, oils, greases, 
moisture, heat, sunlight, and flame. 
They are non-metallic sheathed and 
require no lead sheaths. Their 
RoZone (premium quality oil base) 
insulation provides exceptional re- 
sistance to corona action and ozone 
cutting. 

Simple manual terminations elim- 
inate the need for potheads. Stand- 
ard splicing kits only are needed; 
no costly wiped joints. And the 
smooth surface of the RoPrene (Neo- 
prene compound) sheath makes for 
easy working and pulling through 
conduits and junction boxes. 


HELPFUL INFORMATION—Whether your elec- 
trical requirenients involve special cable de- 
signs to meet severe service conditions or 
simple home wiring, consider the advantages 
Rome products offer from the standpoint of 
price and quality. For information that you 
may find immediately useful, send for the 
Rome Power and Control Cable Catalog illus- 
trated below. 


copy today. 


W YORK 
A 
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r 
You'll get a wealth of helpful 

| information from the Rome 

| Power and Control Cable 

| Catalog. It contains 65 pages 

| of illustrated information, 

| specification and test data - 
l on all Rome power and control cables and on 
| 

I 


famous Rome insulations. Mail the coupon for your 


ROME CABLE CORPORATION, 

Dept. EE-6, Rome, N. Y. 

Please send me a copy of the Rome Power and 
Control Cable Catalog. 
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AGdress 2. acceso 
LIFORNIA City Sab sWeeanapeaseanawendata 


Recently built Kaiser Steel Tin 
Plate Mill (left foreground), Fon- 
tana, California. Capacity is 200,- 
000 tons of tin plate per year. 


Electrical Contractor: 
Kaiser Engineers, Inc. 


yw Kaiser Steel licked 3 tough cable problems all at once 


500,000 CM, single 
conductor shielded, 


RoZone-RoPrene 
power cable, rated 
at 9 KV. 


se mm ee eo a ae 


eume Gun om om com came Gum ene own aun cus oun anal 


1. 
a: 


12. 


eC f OV gives you a complete variety of 


sizes and types of Synchros and Servo Motors 


WHATEVER THE NEED 
CHOOSE KETAY! 
Available as listed 


SYNCHRO, Size 16, O.D. 1.537”, 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transformer) 
INDUCTION MOTOR, O.D. 1.750”, 3 phase 2 Pole, 

115 V, 60 Cycles 

SYNCHRA, Size 18, O.D, 1.750”, 115 V, 400 and 

60 Cycles (Transmitter, Receiver, Differential, 
Control Transformer) 


SERVO MOTOR, O.D. .937”, 26V, 400 Cycles 


SYNCHRO, O.D. 1.437”, 14.4 V and 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, 
Control Transformer) 

SERVO MOTOR Mk 7, O.D. 1.437”, 115 V, 400 

Cycles 
SYNCHRO, Type 1F or 1HG, O.D. 2.250” 115 V, 
60 Cycles (Receiver, Transmitter) 
SYNCHRO, Size 31, O.D. 3.10”, 115 V 400 and 60 
Cycles (Transmitter, Receiver, Differential, 
Control Transformer) 
SYNCHRO, Size 23, O.D. 2.250”, 26 V and 115 V 400 
& 60 Cycles (Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SYNCHRO, O.D. .937”, 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, 
Control Transformer) 
LINEAR TYPE CONTROL TRANSFORMER, 0O.D. 
1.625”, 26 V, 400 Cycles 
SYNCHRO, Size 11, O.D. 1.062”, 26 V and 115 V, 
400 Cycles (Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SERVO MOTOR, O.D. 1.062”, 115 V, 400 Cycles 


SYNCHRO, Size 15, O.D. 1.437”, 26 V and 115 V, 
400 Cycles (Transmitter, Receiver, Resolver, 
Differential, Control Transformer) 
SYNCHRO, Size 19, O.D. 1.90”, 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transformer) 


Ketay offers high precision rotary and instrument components 
for most every need in the Armed Forces and Industry. As 

the world’s largest producer of government approved synchros, 
Ketay stands ready to solve your problems with a complete 

line of synchros, servos, magnetic amplifiers, computers 

and control systems. 


If you are searching for a specific size or type...if availability 
is a problem...if engineering counsel is needed... 
Ketay can help. Why not join us for an exploratory discussion 
of your particular problem. Write today to Dept. E 


G ELV want CORP. 


555 Broadway, New York 12, N. Y. 


KINETIX INSTRUMENT DIV. 


y DESIGN jf RESEARCH & DEVELOPMENT DIV. 
PACIFIC DIVISION 


DEVELOPMENT 12833 Simms Ave., Hawthorne, Calif. 


¥ 


svat LU No mT ...0f precision instruments, components, and systems. 
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T TAKES MORE THAN 


THIS HAMMER BLOW 


Oe ee V/07OR 
| -: PURIFIED 
PORCELAIN | 


See that hammer falling? It’s about to strike 
the outer edge of a Victor Suspension Insu- 
lator with a blow that greatly exceeds specifi- 
cations! This is routine control procedure in 
Victor’s test laboratories. It proves that in- 
sulators made. of Purified Porcelain con- 
sistently withstand impacts in excess of 
NEMA standards. This finest porcelain ever 
made is more dense, harder, tougher and far 
more resistant to impact than any other por- 
celain yet developed. For full data on Victor 
Suspension Insulators, write for Bulletin 


No. 4. 


Victor No. 900,.10” Suspen- 
sion Insulator being subjected 
to impact test in Victor’s Test 
Laboratories. 


FREE BOOKLET gives you the 
full story on how Victor insu- 
lators are made—how and why 
Purified Porcelain was devel- 
oped. Write us for your copy. 


VICTOR NO. 900 
SUSPENSION 


VICTOR INSULATORS, INC., VICTOR, N. Y. 


Guy Strains * Spools * Switch and Bus Insulators * Custom Designed Porcelain 


Low and High Voltage Pintypes ° Suspensions ° 


OH MIT E Wuewee’ RESISTOR 


FOR LONG LIFE 
AND DEPENDABLE 


OPERATION 


EVEN, UNIFORM 
WINDING 


The unsurpassed uni- 
formity of the resist- 
ance winding pre- 
vents “hot spots” and 
resultant failures. 
This uniformity is 
permanent — locked 
in by vitreous en- 
amel, 


VITREOUS ENAMEL | 


COVERING 
Acts as both heat 


conductor and elec- 
trical insulator. 
Holds the winding 
rigidly in place, 
and protects it 
against mechanical 
damage, moisture, 
and fumes. 


TINNED TERMINALS 


Terminal lugs are tin- 
dipped for ease in sol- 
dering to connecting 
wires. Resistance wire 
is welded or brazed to 
the lug, assuring per- 
fect electrical connec- 
tion. 


STRONG 
CERAMIC CORE 


The high-strength 
ceramic tube pro- 
vides a sturdy in- 


BRACKETS 


sulating base for 
the resistance wind- 
ing. It is unaffected 
by cold, heat, fumes, 


Hold resistor firm- 
ly in place, yet have 
resilience to pre- 
vent shock damage. 


Brackets are sim- 
ple to attach; 
can be easily 
removed by 
a slight upward 
pressure at the base, 


or high humidity. 


OHMITE MANUFACTURING CO. 
4803 Flournoy Street, Chicago 44, Ill. 


Ge Right utth 


OMIA TE 


RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES 


Write on Company 
Letterhead for 
Complete Catalog. 


For example, take a 430 
ampere load at 40°C Ambient 
temperature. To use type RH cable, 
an 800 MCM is required but with 
Rockbestos A.V.C. (AVA), a size 500 
MCM cable carries the same load and 
is 38% smaller. 


Three 800 MCM type RH cables re- 
quires a 4" conduit, while with Rockbestos 
A.V.C. (AVA), a 3” conduit does the job. 
What's more, the quicker, easier han- 
dling of lighter-weight Rockbestos A.V.C. ii 3 
(AVA) reduces labor costs substantially. Vik IT'S THE A.V.C. 


Compared size for size, Rockbestos ' &.. CONSTRUCTION THAT 
A.V.C. (AVA) helps you increase capacity ae peerage MIRESBENCE 
simply by rewiring old conduits. No new 

larger conduit, fittings and accompany- : Eee Lincedimebeatos 
ing labor are needed. Ss : Wall 


To get the full story on the practical 

advantages of Rockbestos A.V.C. (AVA) 
high ampere cable— write for the book- 

let ‘‘—Cut Cable Costs.” 


Varnished Cambric 


Outer Felted Asbestos 
Wall 


bea GS Cc Fe i E & T © Ss PRODUCTS CORPORATION. 


You can get life-long 


NEW HAVEN 4, CONNECTICUT Be: dependable service 
‘ ; -, under severe. operat- 
® NEW YORK e CLEVELAND e DETROIT ee ing conditions because 


CHICAGO e PITTSBURGH e ST. LOUIS . : ay these walls of impreg- 
LOS ANGELES « NEW ORLEANS : nated felted asbestos 
OAKLAND, CALIFORNIA « SEATTLE “3 permanently resist 
‘ heat and moisture, 
: mechanical damage 
é : Bys. and effectively seal 
1 Sot bed buy “3 fhe High dielectric 
- varnished cambric 
. : tapes from deteriora- 
tion. 
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© 
AIR: COOLED 


TRANSrorMERS 


for Every Purpose 


Y4 to 1500 Kva single phase. 1 to 3000 Kva poly-phase. 
All voltages up to 15,000 volts. 


Custom Built Transformers 


Complete with enclosures, tap changing switches, 
circuit breakers, fuses, meters, etc. 


Or without enclosures for unit substations, power 
centers, panel mounting, or for installation with 
other equipment. 


Reactors pc. saturable 


To regulate the voltage and current of any manu- 
facturing process. 


The control can be a small, simple potentiometer, 
with stepless adjustments, or push button control, 
placed in any desired convenient location. 


Ask us to help you work out your requirements. 


Three 1500 Kva 
single phase transformers 
in a 3-phase bank 


=== for Unit Substations 


with potentiometer control 


eee ss SSS 
Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 846 West National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled Dry-Type Transformers — Over 35 Years 
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Coaxial connectors and cable 
made by Microdot Division, 
Felts Corporation, S. Pasadena, Calif. 


REG. u. 5, pat. OFF 
BETTER THINGS FOR BETTER LIVING 
.-- THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS ¢ CHEMICALS 


... heat resistance and strength 
in new miniature parts 


The demand for micro-miniature components in scale 
with miniaturized circuit designs has created an insu- 
lating problem. Miniature circuits often develop high 
heat and carry an increased electrical load that can 
result in failure of these tiny components. 

The Felts Corporation faced such a problem with its 
miniature coaxial connector. They needed a material 
for the connector and primary wire insulation that had 
good dielectric properties and a wide resistance to heat, 
chemicals and corrosion. It also had to be moisture- 
resistant and strong. 

After testing many materials, they chose Du Pont 
‘Teflon’? tetrafluoroethylene resin. ‘““Teflon’”’ is an 
excellent insulator. It has a dielectric constant of 2.0 
and a loss factor of 0.0005. Its power factor is less than 
0.05 % even at frequencies as high as 30,000 megacycles. 
And these dielectric properties are unaffected by tem- 
peratures from -80°F. to 500°F. Du Pont ‘“‘Tefion’’ is 
inert to all chemicals except molten alkali metals and 
fluorine. It is tough and durable—will not crack or are. 
‘‘Teflon”’ has zero water absorption and helps reduce 
self-generated noise at high termination impedances. 

Du Pont ‘Teflon’? serves many uses in electrical 
equipment —stand-off and feed-thru insulator terminals, 
insulation for wire, cables and motor windings, and 
other parts where high temperatures, dielectric strength 
and durability are required. Perhaps ‘“Teflon”’ can help 
you improve or develop a product. For full information, 
write: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Department, Room 216T, Du Pont Bldg., 
Wilmington 98, Delaware. 


*REG. U. S. PAT. OFF. 
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om BRoor OF DEPENDABILITY 


Ye ae 


LONG SERVICE LIFE. 
An Okonite cable, 
after 36 years of 
service in the old 
Hotel Gibson, was 
reinstalled in the new 
hotel erected on the 
site. 


The real proof of dependability is in service records, for 

no claim or specification can be better judged than by the 
passage of time. The best example of Okonite’s dependability 
is that Okonite cable, which was already in use before the 
electric light was invented, is in increasing demand today 
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PROOF OF VERSATILITY 


UNDERGROUND. 
Okolite-Okoprene 
Small low voltage cables or large high voltage transmission . | _ underground cables 
systems are all within the scope of Okonite manufacturing 
experience. Whether underwater, underground or aerial, 
Okonite has developed wires and cables that operate 
continually under the severest tests that such installations 


can impose. 


are designed to be 
buried directly in 
the ground. 


Hore wh PROOF OF CUSTOMER 
SATISFACTION 


Wherever electricity is transmitted, whether in large blocks 
of power or for sensitive low voltage control, Okonite ‘has 
been specified in orders and re-orders. The wide-spread 

use of Okonite wires and cables is proof of Okonite’s 
acceptance as a leader in the field. 


Utilities, railroads and industry recognize the fact that there | 
is no substitute for experience . . . and that the Okonite 
symbol is the guarantee of quality. The Okonite Company, 
Passaic, New Jersey. 


UTILITIES. Utility companies use Okonite cables for suc 
varied purposes as control cable, transformer and gen 
erator leads, and transmission lines. 


insulated cables 
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BIDDLE 


@ ELECTRICAL TESTING INSTRUMENTS 


@SPEED MEASURING INSTRUMENTS 


go @® LABORATORY & SCIENTIFIC EQUIPMENT 


JAMES G. 


BIDDLE CO., 


1316 ARCH ST., 


Ties on TESTING... 


Concerning Low Resistance Measurements 


High-resistance joints in cables and 
conductors are a major source of 
trouble in electrical circuits, and one 
of the chief uses of the ““Ducter’’ Low 
Resistance Ohmmeter is in combatting 
such conditions. High-resistance joints 
cause objectionable voltage drops, 
loss of power, and damage from 
localized heating. 


A few mental excursions into Ohm’s 
Law will reveal the fact that a small 
fraction of an ohm in high-current 
circuits can equal an appreciable 
number of volts, and will result in 
lost kilowatts. Circuits normally hav- 
ing low resistances, say in the order 
of 11,000 microhms (.011 ohm), which 
is equivalent to about 1,000 feet of 
1,000 mem cable, could easily have 
defective joints that would double 
that value. If this cable is rated at 
370 amp., the voltage drop would be 
100% above normal, or a total of 8 
volts, and would waste 36 kwhrs per 
24-hour day above the normal loss. 


Such defective joints can be dis- 
covered by evidences of heat, or by 
measuring the voltage drop during 
normal load periods. These methods 
are not as simple as measuring the 
cold resistance of the joints, either 
when they are installed or during 
off-load periods. Any well-made joint 
should have a resistance between the 
points measured not greater than the 
same length of the cable or conductor 
involved. This would mean, in the 
case of the 1,000 mem cable previ- 
ously mentioned, that any joint in its 


e ELECTRICAL TESTING 
e SPEED MEASURING 


INSTRUMENTS 
INSTRUMENTS 


of Cable and Conductor Joints 


length within a space of one foot 
should not exceed 11 microhms 
(.000011 ohm). The “Ducter’? Low 
Resistance Ohmmeter measures values 


down to 1 microhm (.000001 ohm). 


Useful Formulas 


The foregoing value of 11 microhms 
is determined as follows: 


R=pewhere p=10.7 ohms/cm. ft. 


at 20° for 97% conductivity copper. 
l=length in feet, a@=area in cir- 
cular mils. 


NO Wiexe | 
microhms. 


This calculation is given here for 
convenience so that users may be 
reminded of the method of determin- 
ing the resistance of any conductor. 
The following formulas will also 


be helpful. 


Rectangular or square-shaped 


conductors: 
4 ined ot eee mils 
Circular mils =cm= 7954 
4 ing 10° 
1 327854 


For round conductors: 
Circular mils = cm = (dia. in mils)2 


NOTE: The above material is taken from our Instruction 
Manual for use with the Ducter Low Resistance 
Ohmmeters. In it is valuable information including 
**Resistance Network Data”, ““Temperature Data” and 


many tables, diagrams and formulas to help those men 
concerned with low resistance measurement problems. 
We will be glad to send you a copy of this manual 
without obligation. Just write on your company letterhead 


for MANUAL 24J-EE. 


BIDDLE CO. 


1316 ARCH STREET 
PHILADELPHIA 7, PA. 
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PHILADELPHIA 7, 


PA. 


FOR RELIABLE 
LOW RESISTANCE 
MEASUREMENTS 


Select One or More of These 


MEGGER® INSTRUMENTS 


1. Midget Megger Circuit Testing Ohm- 
meter—measures down to .] ohm. 
Battery supply. 


2. Bridge-Meg Resistance Tester—Meas- 
ures down to .01 ohm. Hand generator 
operated. 


3. Megger Low Resistance Ohmmeter— 
measures down to .000010 and .000100 
ohms. Either battery or recti- 
fier operated. 


4. Ducter® Low Resistance Ohmmeter— 
measures down to .000001 ohm. Bat- 
tery or rectifier operated. 


All these instruments are portable, rugged 
field instruments that give long, trouble-free 
service. They are simple to use and, of 
course, embody the utmost reliability that is 
always associated with the Megger trade 
name. For checking circuit continuity, meas- 
uring the resistance of switch contacts in 
microhms—for laboratory, production line, 
or out-in-field trouble-shooting. Every elec- 
trical man should have one or more of these 
Megger instruments available. Send for 


BULLETIN 24PI-EE. 


Leeres G. Biddle Co. p-ez5 | 
| 1316 Arch St., Phila. 7, Pa. 


Gentlemen: 
Please send me material checked: 
24P1-EE [] 24J-EE 


JOB FUNCTION 


COMPANY 


| 
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| 
: 
| NAME | 
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: | 
7 | 

| 
| | 


TYPE “FT” 


CURTIS 
TERMINAL BLOCKS 
for — 
Experimental work (Build-up) 
Feed-thru applications 
High current requirements 
“Control wiring 
Locked-in connections 
Combination terminals 
in— 
Factory assembled and kit form. 


Tell us your terminal block problems 


— for engineered recommendations. 


TYPE “M” TYPE “MT” 


CURTT/S vtve.opment & MFG. CO. 


3216 North 33rd Street, Milwaukee 16, Wisconsin 


for the first time 
KELLOGG 
magnetic impulse counter 


It’s simple! It saves 
space! It saves money ! 
. . - Actuated by elec- 
trical impulses, the Kel- 
logge Magnetic Impulse 
Counter performs the 
counting and marking 
function of a chain of 
10 to 20 relays or of a 
two-magnet ten-point 
stepping switch, in less space 
and with top reliability! Ithasa 
wide application in many fields 
—from industrial control to any 
system where trains of impulses, 
such as generated by a tele- 
phone dial are to be counted, 


@ The long life U, 
normal to relay 
equipment! 
Occupies the space 
of only two 
telephone relays! 


Operates over the 
same wide range of 
pulse ratio and 
frequency as a chain 
of well-designed 
counting relays! 


An Associate of International 
Telephone and Telegraph Corp. 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
79 West Monroe St., Chicago 3, Ill. Dept. 69-F 


Please send me complete information regarding the 
Kellogg Impulse Counter. 


PUT 


QUALITY 


Need a special porcelain in- 
sulator? Or a standard unit 
adapted to your individual 
needs? Then, put quality 
first . . . with Universal 
Porcelain Insulators to meet 
exact specifications. Univers- 
al Insulators are built to 
withstand thermal shock and 
physical stress. They give 
high resistance to tempera- 
ture changes, moisture, 
fumes, acids and corrosion. 


On your next insulating design 
problem, put quality first, with 
Universal Porcelain Insulators. 


me UNIVERSAL 


1560 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


TRADE MARK [ate An he in a eee el 


Quick Circuit Hook-Ups! Fast, Accurate Readings! 


Many Laboratory and Classroom Uses ! 


THE NEW LABORATORY MODEL Helipot 


Widely used in industrial, academic and elec- 
tronic laboratories, the new Laboratory Model 
T-10A HELipoT—incorporating the MODEL RA 
PRECISION DuopiAL—provides new speed, sim- 
plicity and accuracy in setting up all types of 
potentiometer circuits. Ideal for experimental and 
educational work, this compact unit has many 
unique advantages... 


> It can be set to a known resistance in 1/5th the 
time required by a 5 dial decade box, 


> It can be used as either a potentiometer or rheo- 
stat for calibrating meters, amplifiers, oscillo- 


> It can be quickly inserted in many types of DC Scopes and other equipment. 


and low-frequency AC bridge circuits where it is > It can be used for controlling servos, computers, 


immeasurably faster than a series of decade re- triggering, positioning and many other types of 
sistors. circuits, 


The Laboratory Model HELIPOT consists of a 10-turn MopEL A HELIPOT and an 
RA PRECISION DuopIAL unitized into a compact walnut case with satin-finished 
metal panel. It provides a resolution of 1/5,000 to 1/15,000, depending on resist- 
ance values, with guaranteed linearity of 0.1%. 


Stock resistance values—100, 500, 1,000, 5,000, 10,000, 20,000, 
50,000, and 100,000 ohms. 


NAME 
ptites Write today for details on this time and labor-saver! Ask for Data File 609 
ADDRESS. THE Helipot CORPORATION ® SOUTH PASADENA, CALIF. 
CITY. TAS A subsidiary of Beckman Instruments, Inc. 
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Unoer any market conditions, the wide range of services offered 
by your Kaiser Aluminum electrical conductor distributor makes 
him an important part of your picture. 


He has available a large line of Kaiser Aluminum conductor 
—including the largest range of sizes and constructions of cov- 
ered aluminum wire in the industry. This distributor availability 
gives you the benefit of fast delivery to help reduce your inventory. 

He learns your problems, suggests solutions based on his spe- 
cialized knowledge and years of experience handling problems 
like yours. And he makes available to you top-notch engineering 
services of his own and of Kaiser Aluminum. 

He keeps himself —and you—up-to-date on new developments. 
And he gives your order friendly, personal attention, whether the 
job is large or small. 


Get in touch with your nearby Kaiser Aluminum electrical 
conductor distributor now. Refer to the list below and your local 
telephone directory. 


Kaiser Aluminum offices located in principal cities. Kaiser 
Aluminum & Chemical Sales, Inc., Oakland 12, California. 


| an re) , 
solser Aluminum 
setting the pace —in growth, quality and service 


Neoprene and Polyethylene Covered Conductor, Solid and Stranded 
Self-Supporting Triplex Cable @ ACSR e@ All Aluminum Conductor 


KAISER ALUMINUM ELECTRICAL CONDUCTOR DISTRIBUTORS 


General Electric Supply Company 
Line Material Company 
Westinghouse Electric Supply Co. 


Capital Electric Supply 

Central Electric Supply Co., Inc. 
City Electric Distributors, Inc. 
Crescent Electric Supply Co. 
Dauphin Electrical Supplies Co. 
Dutton-Lainson Company 


Electrical & Mechanical Supply 
Eoff Electric Company 

Florida Electric Supply, Inc. 
George H. Wahn Company 
Hunzicker Brothers 


Interstate Electric Co. 
of Shreveport, Inc. 


Maydwell & Hartzell, Inc. 
Mine & Smelter Supply Company 


Nelson Electric Supply Company 
Price Electric Company 

Russell Beldon Electric Company 
Stubbs Electric Company 

Stuart C. Irby Company 

Corporation 

Tafel Electric & Supply Company 
The Korsmeyer Company 
Virginian Electric. Inc. 
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-KERITE CABLE 


THE KERITE COMPAN Y—30 Church St 
_ Offices also at 122 S. Michigan Ave., 


3901 San Fernando Rd., Glendale 


», New York 7,N.Y. 
Chicago; 582 Market St., San Francisco; 


4, Calif.; 31 St. James Avenue, Boston _ 
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SEALED TANK 
CONSTRUCTION 


Tight sealing that prevents “breathing” 
and the entrance of moisture, prolongs 
the service life of Uptegraff Transformers. 
Oxygen and moisture are found to be 
the principal causes of oil deterioration. 
All flanges and openings are so effec- 
tively sealed, that even the keen percep- 
tion of the super-sensitive electronic Leak 
Detector does not find any sign of leakage. 


This is only one of many features that 
give Uptegraff Transformers exception- 
ally long life expectancy, and reduce 
maintenance costs. 


Uptegraff makes distribution trans- 
formers in all commercial ratings, from 
3 KVA to 500 KVA, and in a complete 
series of dry type air-cooled designs, as 
well as the liquid-filled units. 


R. E. UPTEGRAFF MANUFACTURING COMPANY 


Scottdale, Pennsylvania 


JuNE 1953 
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AUTOMATIC BATTERY CHARGERS 


~-- FIRST with 


Yes, longer battery life! Because PECO 
Chargers accurately float the control 
battery of any power station or sub- 
station which has a reasonably constant 
switchboard load; furnishes power to 
the load and maintains a fully charged 
battery, ready for any emergency. 


To provide extreme accuracy of 
electronic control and the exceptional 
reliability demanded by this type of 
service, Power Equipment engineers 
designed this PEC626 type Automatic 
Battery Charger by starting with the 
rugged components of a manual 
charger, then added a magnetic 
system for coarse voltage control and 
a simplified electronic system. for fine 
voltage control. 


As an illustration of the accuracy of 


POWER EQUIPME 


[ Battery Chargers x Battery Eliminators 

| t D.C. Power Supply Units % Regulated 

| Excitere x and other Special Communica- _ 
i : tions Equipment 


P | 
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5740 NEVADA, EAST 


Dual Control! 


the PECO charger, this:‘example can be 
used: the DC output is sufficient to 
maintain 60 lead acid battery cells at 
129 volts; it will also furnish power to 
switchboard loads within the rating of 
the charger, and at all times the out- 
put voltage is automatically regulated 
to within + 0.5 per cent, for AC line 
voltage fluctuations of + 5 volts on a 
230 volt circuit. 


Exceptional reliability is shown by 
the fact that if the electronic control 
section should be disconnected, the 
magnetic control section will still auto- 
matically hold the output voltage to 
within + 3 per cent of nominal voltage. 


Write for complete 
specifications 


today. 


DETROIT 34, MICHIGAN 


agora atsvsacisaacvagssecaceiagnitaccnaccentngengsanas 
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JOINT 

AIEE-IRE 
CONFERENCE 

ON 

TELEMETERING 
AND 

REMOTE CONTROL 


AIEE Special Publication 5-54 
contains papers and discus- 
sions presented at the Con- 
ference on Telemetering and 
Remote Control sponsored by 
the AIEE and the Institute of 
Radio Engineers (IRE) and 
held at the Lafayette Hotel, 
Long Beach, Calif, August 
26-27, 1952. 


Four sessions were held dur- 
ing the two days and 17papers 
were presented. Subjects 
covered include both wire 
and radio telemetering. The 
first session dealt with papers 
on telemetering pickups. A 
paper on “Theory and Design 
of Vibrating Wire Transduc- 
ers’’ describes a relatively 
new type of telemetering pick- 
up with good stability and 
high-frequency response. 


At the second session, three 
papers dealing with problems 
of FM-FM telemetering sys- 
tems were presented. The 
session was concluded with a 
panel discussion on problems 
of radio telemetering. A 
brisk discussion from the floor 
resulted from the panel pres- 
entations and is included. 


The third session continued 
the discussion of radio tele- 
metering problems. A paper 
at this session described some 
of the problems encountered 
in telemetering data required 
for upper atmosphere re- 
search. 


The final session dealt with 
wire telemetering. Problems 
of power systems, telephone 
systems, and petroleum pro- 
duction operations were dis- 
cussed in four papers. 


Publication S-54 is available 
at the price of $3.50 to mem- 
bers and nonmembers from: 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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CUSTOM-BUUT 


INSTRUMENT & CONTROL PANELS 


Piped and wired 
instrument and con- 
trol panel for power 
plant. 


Wengine control 


A Nelson Electric Manu- 
facturing Company, 
engineering know-how and 
manufacturing skill are 
utilized in producing 
custom-built instrument 
and control panels that 
meet, in every detail, each 
customer’s requirements. 
We do all of the design 
work (if you desire), all 
fabricating, all wiring, all 
piping and all testing. Let 
us quote on your require- 
ments. 


NELSON EleclecE MANUFACTURING CO. 


TULSA, OKLAHOMA Arent 
ssurize 


217 N. DETROIT AVE. TELEPHONE 2-5131 and wired. 
for kiln contr 


A Graphic instrument panel with 
multi-colored flow lines. 
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BIBLIOGRAPHY 
ON 
POWER | 
CAPACITORS | 
1925-1950 


ZZ 
2 


\ 


\ 


" 


This Bibliography (S-43) was 
prepared as an activity of the 
Capacitor Subcommittee of 
the AIEE Committee on Trans- 
mission and Distribution and 
is intended to present a con- 
solidated reference to the 
principal significant literature 
in the field of capacitor appli- 
cations to power circuits. 
Only basic and original ma- 
terial has been presented. 


Contents of this new publi- 
cation include: 


\ 
\ 
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6 SIZES 
#14-500 MCM 


COPPER TUBE AND PRODUCTS, INC 


5743 MARIEMONT AVE. @ CINCINNATI 27, OHIO 


GR BEER REE EEE SSE Eee hh (1) LIST OF PERIODICALS 


OTH AEUEREETRSSNUAUANULTEERSVOOCQOTOOOEDSNEOSO AT TOOOCSTONRANEOOUUDYERSHASUOUOCUOTUUEENUeHNOOCOUoKedieNeenOOCoOcooooegnonsOsOt4ovouoseoncenresocssooesgonvasrvecaeocreveedsnruosouosovenesvontvoovueuetnesavsunvovaneeetatovsuvsaucnegenegvetsvaqeuaanengsesvtveoceeroerrveasvevscaruneevevenermoryacacateascvaursennnanen44au apraseesesuUeceesrpnnans4v014uv neat ev etUvenneRetee40 OU UOUEeNgFO4C44UUUUCESESRNHOOUOOOONFTEDON OO UNOS FONNOEOEONEREEEONEOAQUUUUOUEOOGESUAGHROOLENUENOENOQOOUUATRUESEGEOOUTOUOTEEI 
PEADAUNUREAAUOUEE ENA AGAO HUTA TOMEUSREUAEHO ETON OOL AT AOAOTORSUAUDOD EOE AAU TT NANA POOL SN COU ADEA ARO CONOR EEE EAU 


~ a 
FOR 8 (2) BIBLIOGRAPHY ON POWER 
| Q CAPACITORS, catalogued into 
G FREQUENCY the following divisions: 
& u 
i Capacitor Economics 
e Stabili - 
B fa Hl ty a Capacitors (their design, 
m IN a construction, operation, and 
B B maintenance) ' 
s FY 
i] M ob | le a Capacitor Applications (mis- : 
a - cellaneous, and _ general, | 
aI EQUIPMENT... . industrial, and utility power 
B make sure your crystals are made by Standard Piezo. a factor correction) 
8 For years, our Crystals have been standard as original al : 
a equipment with leading manufacturers and for replacement gi i (3) BOOKS AND RELATED 
purposes by large operators of mobile equipment. ' BIBLIOGRAPHIES : 
1] prerae: ie eer ee Piezo Crystals ai E : 
4 are available for t f£ bil : E 3 
- " munication cquigant meme a? ae a | (4) AUTHOR INDEX / 
% Y Request catalog B for complete details. Ei E ; 
E i : 
5 sa a BY | | The price is $1.25 (no dis: | 
counts possible). Copies / 
= may be obtained from: : 
S P | Order Department : 
O70 F gree OF i 
) | ENGINEERS | 
Cc ©] | PA NY : 33 West 39th Street : 
CARLISLE, PENNSYLVANIA New York 18, N. Y. 
: 6-53 
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DAINTING & 
WORKING 


INSPECT. 
SPECT. 
weer | (Hs i“ ay 
IN. 3 
aces ata ple, 
oo) INSPECT. 


Be “@. 


To CUSTOMER 


Equipment pictured are samples of the various types 


of transformers manufactured by Aircraft Transformer 


Corporation, originators of the famed FORM 7 cy 


MANUFACTURERS OF INDUCTIVE EQUIPMENT «+ LONG BRANCH, NEW JERSEY, LONG BRANCH 6-6250 


“TW SOREE Se} 


Blocking Oscillator Audio Filament Pulse 


Plate and Filament 


epresentatives now located in principal cities throughout the country. Write for address of the one nearest you. 


INE 1953 Please mention ELECTRICAL ENGINEERING when writing to advertisers 65A 


THE NEW 


“Ecouomy OSCILLOGRAPH 


Long the world’s most popular 
oscillograph, the Type S-14 
has been redesigned and im- 
proved to meet exacting de- 
mands of modern research. The 
NEW Type S-14C ‘Economy’ 
Oscillograph is the simplest to 
operate and maintain, and the 
most versatile in application. No 
research or testing laboratory 
is complete without it. 


@ Wide range of galvanometer 
types and characteristics. Natural 
frequencies to 10,000 cps; sensi- 
tivities to 50,000 mm per ma; 
single and polyphase watts. 

@ Precision optical system for very 
high writing speeds and high- 
quality records. 

® Continuous-drive magazine for 
records to 100 or 200 feet long. 

® Wide range of record speeds. 
Any of 9 speeds available by 
shifting single external belt. 
Standard speeds: 40, 20, 10, 4, 
2, 1, 0.4, 0.2 and 0.1 in./sec. 


RESEARCH 


for high 


efficiencies 


CHEMICAL PROCESS 
AND STEEL INDUSTRY 


Industry looks to 
CORPORATION 


dust collection 


®@ Internal motor and gear reducer 
shock mounted and vibrationless. 

® Light-socket operation. 

® Daylight loading and unloading. 

transiend 
attachments. 

© Complete list of accessories for 
extreme versatility. 


® Automatic 


FOR FURTHER INFORMATION WRITE FOR BULLETIN 2M1 


INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET e DENVER 10, COLORADO 


recording 


Lk maintain visually clean 
stacks at ali times, industry 
is turning to the long ex- 
perience of Research Cor- 
poration in the design and 
manufacture of highly 
efficient Cottrell Electrical 
Precipitators. We’ve spent 
40 years in solving such 
problems as nuisance abate- 
ment, cleaning gas for 
subsequent use and recover: 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications, 


PULP AND PAPER INDUSTRY 


RESEARCH CORPORATION 
405 Lexington Ave., New York 17, New York 
122 South Michigan Ave., Chicago 3, Illinois, 
Bound Brook, N. J. 
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Master Test Code 
for : 


TEMPERATURE 
MEASUREMENT 


of Electric 
Apparatus 


Upon suggestion by the 
Standards Committee of the 
AIEE, the Instruments and 
Measurements Committee 
voted in 1941 the appoint- 
ment of a subcommittee for 
preparing a Master Test Code 
for Temperature Measure- 
ment. The objective of this 
action was to amplify, and 
ultimately replace by a single 
code, those recommendations 
on temperature measurement 
which are applicable to com- 
mercial tests on a variety of 
electric machines and which 
had been duplicated in 
separate standards pertaining 
to specific types of apparatus. 


The recommendations in this 
completed and approved 
code (number 551, effective 
as of August 1950) apply to 
the determination of operat- 
ing temperature and of tem- 
perature rise of all electric 
machines, instruments, and 
apparatus in common use, 
where temperatures do not 
exceed 500 degrees centi- 
grade. Standards pertaining 
to permissible temperature 
rise and corrections are not 
included. 


Price: $0.80 to non-members, 
$0.40 to members of the AIEE. 
Orders should be sent to: 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 

33 West 39th Street 

New York 18, N. Y. 
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...a famous name 
in Electrical Engineering 


for 70 years 


ALCAN 


BRITISH COLUMBIA PROJECT 
CANADA 


Ferranti transformers ordered for this project comprise four 


71,000 kVA single-phase generator transformers forming a 

215, 000 kVA, 13,200/301,000 volt 3-phase bank at 

KEMANO and three 37 ,000 kVA, single-phase step-down 

transformers at KITIMAT, will form a 111 000 kVA, 

Se a 275,000/13,200 volt, 3- -phase bank. The contract was 
| secured against international competition by the Ferranti or- 

ganisation through Ferranti Electric Ltd., Toronto, Canada. 


Products manufactured by Ferranti Ltd. are: 


OFFICES AND PLANTS 
Power Transformers Radar Equipment 

Voltage Regulators 

High Voltage A.C. and D.C. 


Measuring Instruments 


NEW YORK 


f 5 Summation metering 
FERRANTI ELECTRIC INC. Testing Equipment Equipment 
30 ROCKEFELLER PLAZA, NEW YORK 20 | | East Factor Correction Clip-on Ammeters and 
epacitors Volt Ammeters 
A.C. and D.C. House Service . : 
TORONTO and Switchboard Meters High Voltage Indicators 
Miniature Hermetically Sealed 
RIC LTD. A.C. and D.C. Prepayment Cc 
MOUNT DENNIS, TORONTO 45, ONTARIO Meters Transformers and Chokes “C’ Core 
- Meter Testing Equipment Electric Fires and Space Heaters 
Current and Voltage Electric Water Heaters 
MANCHESTER, ENG LAND Pe onOp aes Electric Clocks 
FERRANTI L D. se MOSTON, MANCHESTER10 | Electronic Computers 


Radio and Television 
Se Synthetic Resin-Bonded Paper 


: ee ee ' Valves & Cathode Ray Tubes Tubes and Cylinders 
DINBIL ND 
EDINBURG H, SCOTLA Aircraft Navigational Grey Iron, Nomag and 
FERRANTILTD., FERRY RD., EDINBURGH 5 Equipment NOduMAG Castings 
HE A.D Onnak & P LAS Nh 


| 


FERRANTI LTD 


HOLLINWOOD - LANCASHIRE 


ENGLAND 
LONDON OFFICE: KERN HOUSE, KINGSWAY, W.C.2 


ih 


i 


FG 139 


——<$<—<$—<$—$<$— eC 
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Graphite anodes 
Battery carbons ie 
Carbon ground ro 
Electrical contacts 
carbon piles 


: ons 
Chemical carb ph shoes 


s 
izati electrode 
r and pasteurization 

ate 

water he 


Trolley and pantogré 


Bearings : 
Brazing gurnace poa i 
Electric gurnace eleme 
welding carbons ae 
welding pilates and p Seinen “Se 

istance welding 4" 
Resi 
Molds and dies mn 
Rail ponding mol 

ids 

Glass mo = 
Continuous casting die: 


spectrograpnite 


“EVERYTHING IN CARBON BUT DIAMONDS” 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 
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Measurements Corporation 
MODEL 58 


UHF RADIO NOISE 
& FIELD STRENGTH 
METER 


Frequency Range 
15 Mc. to 150 Mc. 


FREQUENCY ACCURACY: +2%. 
Individually calibrated dial. 


SENSITIVITY RANGE: 1 to 100,000 
microvolts. Direct reading dial. 


POWER SUPPLY: Built-in supply, 117 
volts AC, 6 volts DC. 


MEASUREMENTS 
CORPORATION 


BOONTON o NEW JERSEY 


Qe 
for 


ENGINEERS 


A series of three articles 
sponsored by the Subcom- 
mittee on Mathematics of the 
AIEE Committee on Basic 
Sciences: 


“Fitting Functions to 
Engineering Data”’ 
‘*Method of Graeco- 


Latin Squares’’ 


‘Partial Differential 
Equations” 


Price for Special Publication 
S-28 is $0.30 (0.15 to AIEE 
members). 


Address orders to: 
AIEE ORDER DEPARTMENT 


33 West 39th Street 
New York 18, N. Y. 
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DRIVEN 


are serving all ote the map. / 


iterally thousands of Elliott generators 
re quietly reeling off the kilowatts, 
ving in every state of the Union. 
ypes include direct-current, alternat- 
1g current, horizontal and vertical 
enerators. Elliott “Fabri-Steel” con- 
ruction used in all present-day Elliott 
enerators, not only provides excep- 
onal rigidity and crack-proof strength, 
it also facilitates custom-built design 
. the precise requirements of the indi- 
dual installation. 


LLIOTT Company 


Ridgway Division Plants at: JEANNETTE, PA. * RIDGWAY, PA. 


AMPERE, N. J. © SPRINGFIELD, O. * NEWARK, N. J. 


RIDGWAY, PA. DISTRICT OFFICES IN PRINCIPAL CITIES 


ic 


Now it’s 


TYPE “ATA” 
161 Kv. 


for 


OIL « GAS FILLED 


ACCESSORIES, up to 161 Kv., formerly made by General Electric Co. were 
aes over to G & W on January 1, 1953. Cable manufacturers and users are 
assured that G & W has the qualified personnel with the necessary engineering 
and manufacturing experience and production facilities for properly handling — 
this category of equipment. G & W designs of potheads in this class have proved 
very satisfactory and will be continued. G & W has received the G. E. patents 
and drawings and is now in production on oil reservoirs, relays, spreader heads, 
gas cabinets, valves, tapes, oil, gas and compounds, and cable joint material kits. 
Design details have been revised where desirable to improve the devices—for 
example, pressure tight housings are now fabricated from sheet or spun metal 
instead of castings to eliminate possibility of leaks due to porosity. 


POTHEADS 


Proper treatment of mechanical and electrical stresses permit 
the simple G & W design shown at the left. In this Type “ATA” 
pothead, full 200 pound pipe line oil pressure is retained by 
the relatively small bore porcelain shell. Stress relief cone, 
supplemented by porcelain stress control tube, makes efficient 
use of the internal diameter and length of porcelain shell—and 
reduces the amount of installation labor. 


TYPE "'R-CC” 


OIL RESERVOIRS 


The G. E. Designs of oil reservoirs are standard- 
ized to one diameter and arranged for various 
valves, filling fittings and oil level gauges as re- 
quired. Two styles of interchangeable brackets for 
ceiling, wall or corner mounting. The three types 
of reservoirs are available in sizes given below. 

TYPE “R-AC”-Oil in tank, gas in sealed unit 
cells. For feeding oil into joints and potheads on 
“solid” oil filled cables. Sizes 3, 5, 10 and 15 gals. 

TYPE “R-CC’’-Oil in cells (manifolded to 
cable). Oil in tank, vented to atmosphere. Same 
purpose as “R-AC,” but for conditions which per- 
mit the use of a gravity feed reservoir. Sizes 3, 5, 
10, 15 and 20 gallons. 

TYPE “R-DC”’-Oil in cells (manifolded to 
cable), gas in tank. Balanced pressure type for 
feeding oil filled cables where gravity feed is not 
suitable. Sizes 3, 5, 10, 15, and 20 gallons. 


SPREADER HEADS 


For use with 3 conductor, shielded, lead 
covered cables, solid, gas or oil filled 
paper insulated, which are to be termi- 
nated in single conductor potheads, Made 
in various forms, and sizes, the Type 
“SH” illustrated is a typical gasketless 
style. 
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CABLE ACCESSORIES 


RELAYS INSULATING SLEEVES 


Relays, used in conjunction with 
alarm devices, give automatic 
warning of the existence of dan- 
gerous minimum or maximum 
pressure conditions. Simplified 
and improved functional relays 
of various designs are available 
for adaptation to the three types 
of oil reservoirs for low pressure 
oil filled cable systems—and for 
low, medium and high pressure 
gas filled cables. 

The Type “EG” relay illus- 
trated is for use with Type 
“R-CC” oil reservoir only. This 
relay has a steel ball float in a 
vertical brass tube and magnetic 
linkages which actuate the alarm 
circuit switches. The protective 

enclosure is bolted to the front 
‘of the “R-CC” reservoir. 


To eliminate circulating sheath currents in large size 
single conductor cables, insulating sleeves are used in 
the cable sheath or as joint sleeves to break the continu- 
ity of the cable sheath. Sections between insulators are 
bonded and grounded at one point only. The resultant 
voltage induced on the sheath is kept within safe limits 
and the current carrying capacity of the cable is not 
affected by the sheath losses. 

Insulating sleeves are available in the G. E. molded 
insulation type (illustrated) and in the G & W soldered 
porcelain type. 


PIPE INSULATORS 


TAPES, COMPOUNDS and OILS, 
GAS, CABINETS, VALVES and FITTINGS 


These materials and devices for use in conjunction with oil and gas Pipe insulators, Bakelite, with flared fittings for 36 o:d. 
filled cable terminations and joints are available from G & W for copper tubing, are used to break the electrical continu- 
your convenience. ity between reservoirs and cable joints or potheads. 


CABLE JOINTS 


Carefully prepared designs and complete 
jointing material for all sizes and types of 
oil and gas filled cables are furnished by 
G & W. Joints are designed individually for 
specific cable installations. Simple construc- 
tion from the standpoint of installation is an 
important consideration. 
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xd Your orders and inquiries for oil and 
gas filled cable accessories received 
direct or through cable manufactur- 
ers will be given our careful at- 


tention. 


ee 
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ELECTRIC SPECIALTY COMPANY 
7780 DANTE AVENUE °¢ CHICAGO 19, ILLINOIS 


Cable Terminating, Connecting and Sectionalizing Devices Since 1905 
Representatives in principal cities of U.S.A.—In Canada, Powerlite Devices, Ltd., Toronto, Montreal & Vancouver 
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THREE 
STANDARDS 


STANDARD FOR SWITCHGEAR 
ASSEMBLIES AND METAL- 
ENCLOSED BUS (1-52) 


AIEE Standard No. 27 (which super- 
sedes No. 27 issued in 1942) covers 
assemblies of switchgear devices 
such as switches, interrupting de- 
vices, control, metering, protective 
and regulating equipment with 
associated interconnections, en- 
closed bus, and supporting struc- 
tures. 


$0.60; 50 per cent discount 
to members of the AIEE 


Hermetically Sealed Compo- 
nents That Perform Superbly 
and Lastingly in Airborne and 
Ground Applications. 


AMERICAN STANDARD 
GRAPHICAL SYMBOLS FOR 
SINGLE (ONE) LINE ELECTRICAL 
ENGINEERING DIAGRAMS (9-51) 


Sponsored by the AIEE, the Ameri- 
can Society of Mechanical Engineers 
and approved by the American 
Standards Association, Inc. This 
new standard, Y32.1.1-1951, contains 
graphical symbols for single (one) 
line electrical engineering diagrams. 
These diagrams indicate, by means 
of single lines and simplified sym- 
bols, the course of an electric cir- 
cuit or system of circuits and the 
component devices or parts used 
therein. It is intended that a single 
line diagram may be used to show 
essential components and functions 
in simplified form. Examples of 
diagrams and an index to graphical 
symbols are also included. 


$1.40; 50 per cent discount 
to AIEE members 


AMERICAN STANDARD FOR 
CAPACITOR UNITS (12-51) 


AIKE Standard No. 18 and American 
Standards Association (ASA) No. 
CS55.1 1951 supersedes the C55 
issued in 1934. Sponsored by the 
AIEE and approved by the ASA, 
the standards in this section apply 
to shunt and series-connected ca- 
pacitor units on a-c power trans- 
mission and distribution systems at 
nominal frequencies of 60 cycles or 
below, for the purpose of modifying 
the performance of the circuits at 
normal frequency. 


he , a } ; WS y 
AUDIO, POWER, PULSE TRANSFORMERS 
REACTORS — FILTER NETWORKS 


Custom Engineered to rigid MIL T-27 
government and commercial requirements. 


“MILWAUKEE TRANSFORMER CO. 


5233 NORTH HOPKINS STREET 
MILWAUKEE 9, WISCONSIN 


$0.40; 50 per cent discount 
to AIEE members 


a 


The above new standards may 
be obtained from the Order Depart- 
ment, AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, 33 West 
39th Street, New York 18, N. Y. 
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HIGH TEMPERATURE 
@ 
magnet wires 


FOR 


OPERATION 


If your problem is the design of reliable miniaturized 
electrical equipment, investigate the size and weight 
savings possible with Cero¢d Magnet Wires. 


Ceroc Magnet Wires operate at temperatures well 
above the 180°C limit for Class H insulation, because they 
have a base insulation of a thin, flexible ceramic material. 
No other wire uses this patented construction! 


For operation at 250°C, Ceroc ST (Single Teflon) and 
Ceroc T (Double Teflon) haye a tetrafluoroethylene over- 
lay. Both have been used successfully up to 350°C in 
short-time military applications. Ceroc 200 for 200°C 
application has a silicone |coating on the ceramic to 
facilitate winding. 


Not only does the constru¢tion of Ceroc Magnet Wires 
permit very high current densities, but it also results in 
better cross-over characteristics in windings than those 
obtainable with all-plastic insulated wires. 


For engineering data on Ceroc Magnet Wires, write on 
your business letterhead to|the Sprague Electric Com- 
pany,321 Marshall Street, North Adams, Massachusetts. 


Sprague, on request, now will pro- 
vide you with complete application 
engineering service and assistance 
for optimum results in the design 
and manufacture of components 
using Ceroc High-Temperature 
Magnet Wires. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 


Ceramic 
AY Insulation 


Ceramic 
Insulation 


Ceramic 
Insulation 


Thin 
Silicone 
Film 


CEROC 200 CEROC ST CEROC T 


PIONEERS IN HIGH TEMPERATURE MAGNET WIRE 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS. CABLE: SPREXINT 
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AIEE SPECIAL PUBLICATIONS 


To meet a specialized need, or where it has become advantageous to collate a number of papers on a subject 
in one pamphlet, a series of special publications has been established. Quantities are limited, but orders will 
be filled as fully as possible in order of receipt. Figures in parentheses indicate date of publication. Prices 
quoted are (M) for AIEE members, and (N) for nonmembers. 


| 
| 


PRICE 
M N 

S4 Advanced Methods of Mathematical Analysis as Applied to Electrical Engineering (1942).... .50 .50 
S16 Application of Electric Conversion Equipment to the Electrochemical Industry (11/47)....... .40 .80 
s9 Bibliography of Relay Literature, 1927-1939 (7/41)........-.. se eens e eee e eee e eee eee eeeee py) .50 
S6 Bibliography on Automatic Stations, 1930-1941 (12/42)...... 22.2... eee cece creer eeee .25 -50 
s8 Bibliography on Electrical Safety, 1930-1941 (7/42)......... 6. ccc eee eee eee ee ete ee “723) .50 
$35 Bibliography on Electronic Power Converters (1/50). ........-. 2.20 esse eee eee eee eens .50 1.00 
$14 Bibliography on High-Frequency Dielectric Heating (8/47)..............s0eseeeeeeeeeeees fs) ots) 
$39 Bibliography on Industrial Control (9/50).......... 2.0 eee ee cece tence ener e eee eeeeee 1.25 2.50 
S43 Bibliography on Power Capacitors (1925-1950) (1/52)........... cece eee eee eee e eee eeee 1225 1.25 
$32 Bibliography on Rotating Electric Machinery.............. 000s cece cece tence eet e eee eeeee 1.00 2.00 
$52 Conference on Electrically Operated Recording and Controlling Instruments (4/53)......... 3.50 3.50 
S29 Cumulative Indexes to AIEE Transactions, 1911-1921 and 1922-1938....................-. 2.00 3.00 
$29a Cumulative Index to AIEE Transactions, 1939-1949................ cece eee ce eee teens 2.50 2.50 
S26 Electric Arc and Resistance Welding* (5/49)........ 0.00.06 cece ccc eee teen ete e neces 3.50 3.50 
S26a_ Electric Arc and Resistance Welding—II* (12/50).............. 0... cece eee ee ee eee eee eee 3.50 3.50 
S46 Electric Arc and Resistance Welding—III (10/52)............. 0c cee cece cece ee ee eee eee 3.50 3.50 
$19 Electric Power in the Pulp and Paper Industry (2/48).............. 2 eee cece cee eneecees .50 1.00 
$51 ‘Electrical Engineering Problems in the Rubber and Plastics Industries (1/53) ............... 3.50 3.50 
§$23a_ Electron Tube Survey of Instrument Manufacturers and Laboratories (3/48)................. 1.00 2.00 
$50 = Electronic Converter Applications and Tubes (7/52)............ cee eee e cee ce cece cee eeeeee 3.50 3.50 
S25 Elements of Nucleonics for Engineers (3/49)........... 0... cece cece cece cece ee eeeeeeeees -60 12205 
$2 Grounding Principles and Practice (6/45))oo ii... . ows eicn- + + ss acs = Se eeneetenel ene eae -50 -50 
$30 Interior Wiring Design for Commercial Buildings (10/49)............... 00... e cee ceeceeee -40 .80 
$54 Joint AIEE/IRE Conference on Telemetering and Remote Control (4/53)................... 3.50 3.50 
S37 - Lightning Reference Bibliography (4/50)... 0.5... 500 ee cece ces e cece cecesscecus .35 -10 
S28' Mathematics for: Engineers )7). 3ahis..e ere os OR bes oo axes oe ee .15 30 
S45 Power Supply for Resistance Welding Machines (4/52)................ 2 ccc cuccecceceeces 1.00 1.00 
S53 _—— Review of Input and Output Equipment Used in Computing Systems (3/53) ................ 4.00 4.00 
S42'© = Sources’ of Electric Energy (1/S1). 7.7... cs ce es cc a+ ne 0 «6 oe ROC ne eee eb) 1.50 
$20 Statistical Methods in Quality Control (2/48)........ 0... cc ccc cece cee cee ccc ccececcceees eS .70 
S47 Survey of Operation of Mercury-Arc Rectifiers (4/52)......... 00. .cc ccc c ccc ceccccccceces Be i} 1.50 
S36 Symposium on Electrical Properties of Semiconductors and the Transistor (1/50)............ “20 .50 
S487 (“Symposium on Polyethylene) (7/52)... taesiaseteie-rapyeciaets snes 0 calc cmerercen onic ateeeaeoae .60 1.20 
$12 Telemetering, Supervisory Control, and Associated Circuits (9/48).................0-0eee 1.00 2.00 
S17. * "The Electrical’ Engineer sy. 2.5 ea eie titers ok ss ia ieee hl Gigi eral «eRe ee ee .20 .20 
$22" “Tidd'S00-Kv Test Project(1/48). 9s... cade kk fan eetek.. cc os a et .50 1.00 

.50 50 


*An AIEE Conference Report, consisting of the full texts of the papers and discussions presented at a special AIEE technical conference on the subject 


Also available is the following publication, issued by EJC (Engineers Joint Council) of which AIEE is a member: 


S13 Engineering Profession in Transition (1947)... . ccc s «sc cet teeter ena anEanan .50 1.00 
Dag te Og OOS hae DETACH-———————~————————~——~———_—_— 7 
| my, Tee, Ee, IGEGR JRE (Rs) (Dee aisle} t 
: OS14, OS16, S17, OS19, C820, O22, [1823a, F825, To Order Department 
! 1826, OS26a, (1828, (1829, [1S29a, (830, S32, tses, AMERICAN INSTITUTE OF 
: a ELECTRICAL ENGINEERS | 
| ©9836, 11837, (11839, (1842, (1843, (1845, [1s46, (9847, 33 West 39th Street, N: | 
Os48, S50 (S51, (1852, (1853, (1854. eet, New York 18, N. Y. ! 
: I enclose remittance of $....for which send me publications checked above. ! 
: NAME... ..cyseccuen melee te) eames: eee ane AIKE MEMBER]! 
| S95) MP Beno i.d'a.ch SDMA hu oooe sodomihcms ae 
[OO BERERT os oesecrecececscectanangesalialossi-5 Seats a 
ping CELY 20 2 wees 2 aeieaiag tes nt vane tat in dS eit an ane ZONES). peer STATE 6-53 
- a 
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ELECTRONIC TEST INSTRUMENTS 


pensive -hp- voltas 
increase the range 


We 


-hp- 453A Capacitive Voltage Divider 

For -hp- 410B Voltmeter. Increases range so transmitter 
voltages can be measured quickly, easily. Accuracy + 1%. 

_ Division ratio, 100:1. Input capacity approx. 2 pufd.Max. 

voltage 2,000 v. For frequencies 10 kc and above. $20.00 — 


-hp- 458A Probe Coaxial “"N” Connector 


For -hp- 410B Voltmeter. Measures volts at open end of 
50 ohm transmission line. (No terminating resistor.) Uses 
female Type “N” fitting. $17.50 


-hp- 459A DC Resistive Voltage Multiplier 


For -hp- 410B Voltmeter. Gives maximum safety and con- 
venience for measuring high voltages as in television 
receivers, etc. Accuracy + 5%. Multiplication ratio 100:1. 
Input impedance 12,000 megohms. Max. voltage 30 kv. 
Max. current drain 2.5 microamperes. $20.00 


-hp- 470A—470F Shunt Resistors 


For -hp- 400A or 400C Voltmeters, to 
measure currents as small as 1 ya full 
scale. Accuracy + 1% to 100 kc, + 
5% to 2 mc. (470A, + 5% to 1 mc.) 
Max. power dissipation 1 watt. 


-hp- 452A Capacitive 
Voltage Divider 


For -hp- 400C, 410B VI VM’s. Safely meas- 
ures power voltages to 25 kv. Accuracy 
+39%. Division ratio 1,000:1. Input capacity 


i = UNT 

ae pacer ae en ae sib a ee arcs Instrument Value Price 
mc, 15 kv; 20 mc, 7,kv. Usable for di- MAX. ee -hp- 470A .... 0.1 ohms $7.50 
electric heating, power and supersonic ete OSS le -hp- 470B .... 1.0 ohms 6.00 
voltages. $75.00. a: a -hp- 470C .... 10.0 ohms 6.00 

452A-95A Adaptor: To connect -hp- -hp- 470D .... 100 ohms 6.00 
410B probe to shielded connector of -bp- ¥ -hp- 470E .... 600 ohms 6.00 
452A. $10.00 -hp- 470F ....1,000 ohms 6.00 


-hp- 454A Capacitive Voltage Divider 


For -hp- 400C Voltmeters. Safely 
measure power, audio, supersonic 
and rf voltages. Accuracy + 3%. 
Division ratio, 100:1. Input imped- 
ance 50 megohms, resistive shunt- 
ed with 2.75 pufd capacity. Max. 
voltage, 1,500 v. $20.00 


-hp- 455A Probe Coaxial 
“T” Connector 


For-hp- 410B Voltmeter. Measures voltages 
between center conductor and sheath of 
50 ohm transmission line. Maximum stand- 
ing wave ratio 1 to 1.1 at 500 mc, Lto 1.2 
at 1,000 mc. Male and female Type “N” 
fittings. $35.00 


Data subject to change without notice. Prices f. 0. b. factory. 


HEWLETT-PACKARD CO. 
2716E PAGE MILL ROAD « PALO ALTO, CALIF.,U.S.A. 
SALES REPRESENTATIVES IN PRINCIPAL CITIES 


Export: Frazar & Hansen, Ltd., 
New York, San Francisco, Los Angeles 
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THERMAL 5 CONTROLS 
EIN 


THERMAL CONTROLS 


This sub-fractional horsepower motor stator has been built with a safety 
factor far beyond that of insulation only. Inserted between the stator 
windings is a Mighty Mite Thermal Control that automatically limits operation 


under excessive temperature rise. 


This means that under adverse conditions, the windings will not become 
overheated, insulation will not char, motor will not burn out. Mighty Mite 
Thermal Controls provide abundant assurance of safety and long-life per- 
formance, adding value to any product of which they are a component. 


ACTUAL SIZE 


Mighty Mite Thermal Controls provide 
maximum simplicity of installation. 

1. Small, compact. 

. Can fit into your present design. 


2 

3. Pre-set calibration eliminates adjust- 
ment time in assembly, 

4 


. Pre-set calibration assures uniform, de- 
pendable performance. 


. Simple, sturdy design. 


awn 


. Available in a variety of terminal 
connections. 


Most leading makes of sub-fractional HP motors are Mighty Mite protected. Specify Mighty Mite 
Thermal Control protection in specifying such equipment. 
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MECHANICAL INDUSTRIES 
PRODUCTION COMPANY 
217 ASH STREET ® AKRON 2, OHIO 
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Power Supply for 
Resistance 


Welding Machines 
(April 1952) 


AIEE Special Publication S-45 
is a report of the AIEE Sub- 
committee on Power Supply 
for Resistance Welding Ma- 
chines. Recognizing that the 
installation and use of any 
resistance welding process 
vitally concerns not only the 
industrialist requiring the 
process but also the welding 
machine manufacturer and 
the utility supplying the elec- 
tric power as well, the com- 
mittee has in this report 
brought together much per- 
tinent data from the knowl- 
edge, literature, and experi- 
ence in all these fields. 


This publication supersedes 
the AIEE reports of the same 
title presented in 1940-1. 
The new work is required by 
developments in welding ma- 
chines, new processes, better 
analysis of certain phenomena 
(such as measurement of in- 
stantaneous loads, and inter- 
ference between welders), 
and a clearer understanding 
of the whole prablem of 
power supply for resistance 
welders. 


This report is not intended 
to be a complete solution of 
all welding problems, but 
should direct attention to the 
special electrical features in- 
volved so that a full analysis 
developed for a welding proj- 
ect can be readily understood 
and utilized by manager, 
master mechanic, and elec- 
trical engineer. 


+ 


Copies are available for the 
price of $1.00 (no discounts 
permitted). Address: 

Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 

New York 18, N. Y. 
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Preclosed contacts on Westinghouse relay 
yive you instantaneous reclosure 


istantaneous Reclosure — Westinghouse development 
ngineering on the RC reclosing relay now makes 
ossible a truly instantaneous first reclosure. New 
reclosed contacts were developed to achieve this high- 
peed action. The time saved is invaluable—it could, 
xr instance, mean the difference between saving and 
»sing some important industrial loads. 


lexible Reclosure —If a fault still exists after the in- 
fantaneous first reclosure of the RC relay, the equip- 
rent will make additional reclosures at suitably timed 
itervals. If the breaker does not remain closed after 
1e final reclosure, it is locked out until the fault can 
e cleared. 


ockout of Instantaneous Elements— Another feature 
rovided by the redesigned RC relay is lockout 


you can 6— SURE...1F 175 


Westinghouse 


of the instantaneous elements in protective relays. 
This is essential, for example, when fuses are used 
to protect branches of a main feeder. If a fault on 
a branch feeder does not clear with the first trip- 
out, the RC relay will lock out the instantaneous 
element, allowing the fuse to clear the fault on the 
next reclosure. 


Relay Engineering—Out of the Westinghouse relay 
laboratory in Newark, N. J., has come, through the 
years, a constant parade of relay “firsts”. For the finest 
relay engineering, the very latest in relay develop- 
ments, look to Westinghouse. 


Free Literature—For more information on the RC 
relay, write to Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. J-40448 
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KEARNEY PROD 


ING —rertorn Four Distinct 


Switching Operations 


wit KEARNEY 
3Y- PASS DISCONNECT SWITCH 


EARNEY By-Pass Disconnect Switches to be isolated from the circuit without load 
have one specific purpose—to by-pass or disturbance or arcing at the contacts. 
move voltage regulators from service. They 
rform this function safely and automatically 
scause when one ring is pulled, the following 
erations occur: 1. The regulator is by-passed. 
& 3. Both leads to the regulator are opened. 
The exciting current is interrupted. 


Proper automatic switching sequence eliminates 
any possibility of dropping the load, and more 
important, the exciting current is safely inter- 
rupted inside of the fibre auxiliary switch for 
maximum protection to linemen. 


ction of the by-pass member is closely coor- It’s just as easy to restore the regulator to serv- 
nated with blade movement. Make-before- ice. Simply reclose the by-pass as you would 
eak design effectively permits the regulator any other disconnect switch. 


Save on Your Construction Cost 


T USED to take three disconnect switches to 

by-pass a single-phase voltage regulator... 
or nine disconnects to do the same job on a 
three-phase Y installation. Now, with the 
field-proved Kearney By-Pass Switch, you 
save a big part of this switchgear expense. 
And that’s not all... you save sub- 
station space. Structures can be made 
smaller, less expensive. Installation 
costs, too, are greatly reduced 
because bus connections are 
simplified. Ask your Kearney 
representatives to show 
you how all these sav- 
ings add up to better, 
lower-cost operation 

for your system. 


Le Mark of Quality Products 


BETTER CONSTRUCTION 


ec. SAFER MAINTENANCE 


unit substations 


switchgear 


(drawout or stationary) 


panelboards 


feeder & plug-in 
bus duct 


‘*Concentrol’’ motor 
control centers 


instrument panels 


‘‘Weather-Loc’™’ 
enclosures 


theater switchboards 


wireway 


Send for new 
descriptive ‘‘Concentrol” 
Bulletin No. 400 


Before you decide on 
any Electrical Distribution 
Equipment, be sure you have 
Continental's engineered pro- 
posals and delivery schedules! 
Your inquiries will be given 
prompt attention... and Con- 
tinental's standardized equip- 
ment will get you into action 


0 @ @ the modern, safe, cen- 
tralized motor control with ‘’Con- 
centrol'’ positive-pressure plug-in 
to bus. Furnished with your choice 
of control equipment. Save space, 
cut maintenance, keep production 
rolling... at lower installed cost. 
Make future layout and operation 
changes easy. And, Continental 


deliveries are good! 


ELECTRIC EQUIPMENT CO. 


BOX 1055-E, CINCINNATI 1, OHIO 


..- manufacturers of 
one of the most complete lines of 
Electrical Distribution Equipment 


& AIEE | 
REPORTS 


These publications are pro- 
posals for new standards or 
test codes, or revisions of 
present publications, which 
are in the formative stage. 

They are made available, 
without cost, so that all in- 
terested individuals may ob- 
tain them for study and com- 
ment, thereby supplying 
practical experience in their 
use before submission for 
adoption. 


16A Electric Control Appa- 
ratus for Land Trans- 
portation Vehicles 
(April 1951) 

24 Protector Tubes (July 
1940) 

28A Valve and Expulsion 
Type Lightning Ar- 
resters (February 
1950) 

51 Guiding Principles for 
Dielectric Tests (Sep- 
tember 1949) 

52 Application Guide for 
Grounding of Instru- 
ment Transformer 
Secondary Circuits 
and Cases (March 
1951) 

53 Proposed Guide for 
Operation and Main- 
tenance of Dry Type 
Transformers with 
Class B_ Insulation 
(October 1952) 

54 Standard, Test Code, 
Recommended Prac- 
tice for Induction and 
Dielectic Heating 
Equipment (October 
1952 


502 Test Code for Single- 
Phase Motors (No- 
vember 1941) 


801 Test Code for Aircraft 
Interrupting Devices 
(August 1950) 


No charge for copies 


American Institute of 


aes Electrical Engineers 
33 West 39th St., New York 18 
Specify Continental... with Confidence! bak 
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RCA NEEDS 


who won’t be held back! 


RCA, pioneer and leader in every important branch of radio-electronics, 
has a permanent position for you if you are an experienced ELECTRONIC, 
CoMPUTER, ELECTRICAL, MECHANICAL OR COMMUNICATIONS ENGI- 
NEER .. . PHYSICIST . .. METALLURGIST . . . PHYSICAL CHEMIST... 
CERAMIST . . . GLASS. TECHNOLOGIST. 


You may choose to specialize in research, development, design and 
application. Both commercial and defense projects. 


POSITIONS OPEN IN RESEARCH— 


DEVELOPMENT—DESIGN— APPLICATION 
in any of the following fields: 


RADAR— 


Circuitry—Antenna Design—Servo 
Systems—Information Display Systems 
—Gear Trains—Stable Elements— 
Intricate Mechanisms 


COMPUTERS— 
Digital and Analog—Systems Planning 
—Storage Technique— Circuitry — 
Servo Mechanisms— Assembly Design— 
High Speed Intricate Mechanisms 


COMMUNICATIONS— 
Microwave—Aviation— Mobile—Spe- 
cialized Military Systems 


MISSILE GUIDANCE— 


Systems Planning and Design—Radar 
and Fire Control—Servo Mechanisms— 
Vibration and Shock Problems 


There’s not a temporary job among them, 
War or depression, RCA has continued to 
grow ... growth in which you'll share when 
you launch your lifetime RCA career. 


For many other reasons, too, RCA is a 
good place for you to work. RCA affords 
unexcelled facilities in pleasant surround- 
ings...every chance for advancement in 
rank and income...enjoyable suburban 
or country living conditions .. . professional 
recognition for achievement..,modern retire- 
ment program. Many Company-paid bene- 
fits for you and the family. PLUS modern 
tuition-refund plan for advanced study 
at recognized universities. 


NAVIGATIONAL AIDS— 
Loran—Shoran— Altimeters— Airborne 
Radar 

TELEVISION DEVELOPMENT— 
Receivers—Transmitters and Studio 
Equipment 

COMPONENT PARTS— 
Transformer— Coil— Relay — Capacitor 
—Switch— Motor—Resistor 

ELECTRONIC TUBE DEVELOPMENT— 
Receiving— Transmitting —Cathode- 
Ray—Phototubes and Magnetrons 

ELECTRONIC EQUIPMENT 

FIELD ENGINEERS— 


Specialists for domestic and overseas 
assignment on military electronic com- 
munications and detection gear. 


Personal interviews arranged in your city. 


If you qualify for any of the positions 
listed above, please send us a complete 
resume of your education and experience. 
Please state your specialized field preference. 
Send resume to: 


MR. ROBERT E. McQUISTON, Manager 
Specialized Employment Division, 
Dept. 205F, 

Radio Corporation of America, 

30 Rockefeller Plaza, New York 20, N.Y. 


RADIO CORPORATION of AMERICA 
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Professional Engineering Directory 


Professional Engineering Directory Card 1x 2’ 12 times $100.00 


BLACK & VEATCH SUN en ee MINER and MINER 
Consulting Engineers Engineers 


Consulting Engineers 


Electricity—W ater—Sewage—Industry 1 ted 
ncorpora 


Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Missouri 


Investigations—Reports—Design 
Procurement—Field Engineering 
Domestic and Foreign: 

74 New Montgomery St., 
San Francisco 5, Calif. 


Greeley Colorado 


PARAMETERS, INC. 


ENGINEERING RESEARCH 
AND DEVELOPMENT 
Jas wae ates Design 


Hydraulic Seawall apt 
Industrial Control Systems 
PROFESSIONAL CENTER GLEN HEAD, LI. 

GLEN COVE 4-7474 


JACKSON & MORELAND 
ENGINEERS & CONSULTANTS 


Design and Supervision of Construction 
Reports—Examinations—Appraisals 
Machine Design—Technical Publications 


BOSTON NEW YORK 


R. K. BONELL 
Consulting Engineer 


Patent surveys—Reports 
Coordination of patent and research programs. 


790 Broad St. Newark 2, N. J. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 
Industrial Problems 
Industrial Plants—Grade Separations 


Railroads—Subways—Expressways 
Tunnels—Power Plants—Municipal Works 


150 N. Wacker Drive, CHICAGO 6, Ill. 
79 McAllister St., SAN FRANCISCO oh Calif. 


Consult 
Z. H. POLACHEK 
Registered Patent Attorney 


1234 BROADWAY 
(At 3lst St.) 


New York 1, N. Y. 
PHO) 


q CONSULT THIS DIRECTORY 


when in need of specialized 


engineering service 


The KULJIAN Corporation 


ENGINEERS e CONSTRUCTORS 
CONSULTANTS 


POWER PLANT SPECIALISTS 
Utility e Industrial e Chemical 
1200 N. Broad St., Philadelphia 21, Pa. 


Electrical Testing 
Laboratories, Inc. 
Electrical, mechanical, photometric, radio- 
metric and chemical laboratories, rendering 
testing, research and associated services, in- 
cluding certification, inspections at factories 
and field investigations. 


2 East End Avenue at 79th St., New York 21 


SANDERSON & PORTER 
ENGINEERS 


AND 
CONSTRUCTORS 
NEW YORK e CHICAGO e SAN FRANCISCO 


FREDERICK RESEARCH CORP. 
BETHESDA 14, MARYLAND 


Tel: Washington, D. C., OLiver 4-3229 


Research Studies, Evaluations, Specifications, 
Development, Engineering, Prototype Manu- 
facture, Technical Writing, Drafting, Art Work, 
Offset Printing — In fields related to Elec- 
tronics Test Equipment, Radio Interference, 
VHF-UHF Tuners and Circuits, Missiles, 
Electromechanical Systems and Components. 


Peter F. Loftus Corporation 


Engineering end Architectural 
Consultants and Designers 


First National Bank Bldg. 
Pittsburgh 22, Pennsylvania 


Cable Address—“LOFTUS—Pittsburgh”’ 


SARGENT & LUNDY 
ENGINEERS 

140 South Dearborn Street 

CHICAGO, ILLINOIS 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 
REPORTS—APPRAISALS—DEPRECIATION 
STUDIES—RATE CASES—BUSINESS 
AND ECONOMIC STUDIES 


120 Broadway New York 


STANLEY B. HARE CO. 
Consulting Engineers 
Electrical Design 

Commercial and Special Motors 


1828 Glendale Boulevard 
LOS ANGELES 26, CALIF, 


SKINNER, HARLAN AND IRELAND 
INCORPORATED 


Specializing in Magnetic Materials 
and Their Application 
Office and Laboratory Indianapolis 7, Ind. 


HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design, Development and Manufacture 


MEASUREMENTS CORP. 


RESEARCH & MANUFACTURING 
ENGINEERS 


THE J. G. WHITE 
Engineering Corporation 


of Transformers, Chokes, Etc. H W. Houck J B. ; . 
or the ies SE Tene hhieee Bene be oon Design—Construction—Reports— 
Electronic, Industrial and Allied Fields eral piven in the a be and Appraisals 
Main & Urban, Westbury, LO LeNn: YY evelopment o} ectronic Test Instruments 
WE-7.2933 : Boonton, N. J. pe eacievintt tl NEW TORK 
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We desire personnel of the highest caliber—experienced in the 
field of airborne automatic electro-mechanical control equipment. 


ENGINEERS 


MECHANICAL DESIGN 
ELECTRONIC 
SERVO 


~ DESIGNERS-LAYOUT MEN 


ELECTRONIC 
MECHANICAL 


This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 
vanced type in a new and expanding division of an 


established firm with 20 years of successful experience 
in the precision instrument field. 


We cite a few of the good reasons why you might like 
to join our organization. . 


SALARY increases are based on merit 
and initiative—two weeks VACATION, 
HOSPITALIZATION BENEFITS, GM's 
own INSURANCE PLAN—POSITIONS 
ARE PERMANENT due to long range 
manufacturing and developing pro- 
grams—EXPENSES incident to inter- 
views and moving all absorbed by 
company—HOUSING and LIVING 
CONDITIONS among the best and 
finest of any along Lake Michigan. 


© We have a Junior Engineering Training 
Program of one year for inexperienced 
engineering graduates, Opportunity to be- 
come acquainted with ll phases of 


industry. 


¢ For the convenience and direct use of 
engineers in our Engineering Department, 
we have our own model shop where highest 
skilled mechanics are employed. 


e Educational opportunities for advanced 
degrees available at U. of W., Marquette, 
Technical engineering offered at Milwaukee 
Vocational School. 


Engineers — 


PICK A WINNER 


ineeri hich 
The Engineering Department w 
designed the Sabre and other head- 
line-making military airplanes has 
openings for engineers—experl- 


in aircraft, recent engineer- 
open or men from other fields 
with adaptable experience. Long- 
term military projects and twenty- 
five years of continuous expansion 
underwrite your future at North 
American. Current openings In: 


System Design e Actuators 
Circuit Development e Computers 


r and Instrument Installation 
Rane Design 


Electrical Load Analyses 
Communication Equipment 
A.C. and D.C. Power Systems 


Liberal travel and moving allowances 


. . all inquiries answered—write or apply... 


* AC SPARK PLUG DIVISION 


GENERAL Motors Corporation 


1925 E. KENILWORTH PL. MILWAUKEE 2, WIS. 


alu Pont 


Offers Excellent Opportunities Za 


GRADUATE 
ENGINEERS 


For further information, write directly to: 


Mr. M. Burke, Jr. 
Engineering Dept., Personnel Section 


If you are conveniently located 
and wish an immediate appointment, please call: 


IN NEW YORK CITY 


Mr. J. E. Harrington — MU 9-6850 Write to 
'C. Costello, Jr, = Kl 35-0543 , 
Mr. J. C. Costello, Jr, — - 
Monday thru Friday —9 A.M, to 6 P.M. North American 
Please do not apply if you idle poets: your 5 A 
highest skills in defense industry. Aviation, Ine. 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington, Delaware 


DEPT. 2, ENGINEERING PERSONNEL OFFICE 
LOS ANGELES INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIFORNIA 
or 
COLUMBUS 16, OHIO 


NORTH AMERICAN HAS BUILT MORE AIRPLANES 
THAN ANY OTHER COMPANY IN THE WORLD 


INE 1953 Please mention ELECTRICAL ENGINEERING when writing to advertisers 838A 


Engineering 
Societies 


New York 
8 West 40th St. 


Chicago 
84 East Randolph St. 


In applying for positions advertised by the Service, the 
applicant agrees, if actually plesed in a position through 
the Service as a result of these advertisements, to pay 
placement fee in accordance with the rates as listed by the 
Service. These rates have been established in order to 
maintain an efficient, non-profit personnel service and are 
available upon request. This also applies to registrants 
whose notices are placed in these columns. 


Men Available 


SALES ENGR exper dealing with top flight exec as well 
as engrs, lecturer at trade assoc meetings, trained distr 
salesmen; B.S.E.E. and M.E. (Economics); married, 
29; willrelocate. E-701. 


ELEC ENGR, grad; 32, married; 5 yrs exper des, 
application and supervn of elec systems. Seeking perm 
pos with manufacturer or in engrg sales. Available two 
weeks notice. Prefers southern Cal. E-702-534-C-1- 
San Francisco. 


MANAGEMENT ENGR, B.S.E.E.; age 36; well 
grounded in heavy hydro-plant and trans line constr but 
principally interested and exper in coordinated direction 
of planning, engrg, des, budgets, constr, pub relations, 
etc. through progressive management techniques, 
Legal background; union exper. E-703. 


ELECTRONIC ENGR; married; present Dean of 
Engr and Prof of elec engrg seeks new connection; 9 yrs 
teaching communications and 20 yrs of respon indus 
exper. Salary commensurate with ability and exper. 
Location acceptable, San Francisco or Northwest. 
E-704-481-C-1-San Francisco. 


ELEC ENGR, B.S.E.E., regis professional; 27, single; 
4 yrs util co generation and trans constr. Naval Reserv- 
ist; release June. Desires constr, field or sales applica- 
tion pos. No objection to travel. E-705. 


ELEC ENGR, D.Sc.E.E., M.S.E.E.; 43, married; 
15 yrs management, research, develop, mfgr, elec-mech 
eqpt, charge projecting, sale, install, big control and 


ENGINEERS 
ASSOCIATE ENGINEERS 
@ 
MECHANICAL 
ELECTRICAL 
GAS 


WANTED BY RAPIDLY GROWING ELEC- 
TRIC AND GAS COMPANY ON EAST COAST 


Experienced Engineers required in 
Engineering Department for ex- 
pansion program covering Steam 
Power Plants, Electric Generation, 
Transmission and Substations and 
Gas Production and Transmission. 
Jobs offer permanent employment 
with ample advancement opportu- 
nities for men with ability and in- 
itiative. 


Pleasant, congenial suburban com- 
munity in close proximity to a Met- 
ropolitan Area. 


Write, giving full particulars of 
education, experience, and salary to: 


BOX 391, ELECTRICAL ENGINEERING 
500 FIFTH AVENUE, NEW YORK 36, N.Y. 
When required, personal interviews 
will be arranged for 
evenings or Saturdays 
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Personnel Service, Inc. 


San Francisco 
57 Post St. 


Detroit 
100 Farnsworth Ave. 


Apply by letter addressed to the key number and 
mail to New York Office. When making application 
for a position include six cents in stamps for forwarding 
application to the nd er and for returning when 
necessary. A weekly bulletin of engineering positions 
open is available to members of the co-operating societies 
at a subscription rate of $3.50 per quarter or $12 per 
annum, payable in advance. 


measuring systems Europe; 5 yrs teaching U. S. A, 
Citizenship June 1953. E-706, 


Positions Available 


INSTRUCTOR in electrical engineering, to teach 
courses in electronics. Salary from $3000 a year. 
Opportunity for additional compensation and/or 
graduate study. Location, New York, N. Y. Y-7403. 


RATE ENGINEER, 28-35, electrical graduate, with at 
least three years’ public utility experience. Must have 
knowledge of Spanish for travel assignments in Latin 
America. Salary, $6000-$8000 a year. Headquarters, 
New York, N.Y. Y-8224. 


ELECTRICAL ENGINEER for expanding organiza- 
tion of established manufacturers’ technical representa- 
tive. Must be able to plan own schedule and assume 
engineering responsibility for a group of products. 
Experience in switchgear, unit substations and resist- 
ance welding equipment valuable. Salary plus profit 
sharing. Write giving salary, etc. Location, Cali- 
fornia, Y-8259. 


ELECTRONIC ENGINEER with advanced degree 
and six to eight years’ of applicable experience preferred. 
Specializing in measurement and calibration, Ability 
to set up and direct all phases of electronic measurement 
and calibration required, involving supervision of several 
specialists. Salary, $6000 a year and up. Company 
will pay placement fee. Location, East. Y-8348. 


to 


® An opportunity to 
do highly creative 
work with an expand- 
ing organization in an 
important, long-range 


field. City. 


® Excellent working 
conditions in a new 
and modern plant. 


Design of circuits for radar, sonar, servo systems, analogue or digita 
computers or data storage systems or design of electronic test and 
measurement equipment used to test any of the foregoing. 


Address all inquiries to J. H. McCann 


SPERRY PRODUCTS, ine. 


DANBURY 
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Notes of Interest 


electronic engineers 


® Enjoy the advantages of 
living in Danbury, Connecti- 
cut, a comfortable, scenic 
New England suburb within 
2 hours’ drive of New York 


® You can expect prompt 
recognition of abilities and 
accomplishments. 


Positions Are Now Open 
For Men With Experience In: 


ELECTRICAL DISTRIBUTION SUPERINTEND 
ENT for municipal system, with supervisory experienc 
in O.H. and U.G. system construction, operation 2 
maintenance. 


(a) Industrial Relations Assistant witl 
electric utility experience. Knowledge of Spanish o 
Portuguese desirable. Some travel to Latin America: 
Salary, $6000-$8000 a year. Location, New York, N, ¥ 
(b) Technical Writer, young, electrical or mechanica 
engineering graduate, with editorial erience, to pre 
are industrial relations material and safety articles 
alary, $5000-$7000 a year. Location, New York: 
N.Y. Y-8365. : 


ELECTRICAL OR MECHANICAL ENGINEER fox 
administrative position in engineering | department 
Must have had work experience in the design of electro- 
mechanical products and supervisory experience in é 
small engineering department of an electrical manufac- 
turing plant. Salary, $6000-$10,000 a year. Location. 
Connecticut. Y-8370. | 


ELECTRICAL ENGINEER, under 35, with electri 
utility experience, to assume post of General Electric 
Superintendent or to work into this position. Position 
is with a hydro-electric utility having 40,000 customers 
and comprises high-voltage transmission, substations. 
underground and overhead distribution. Salary open- 
Location, Bolivia. Y-8387. 


PHYSICIST OR ELECTRICAL ENGINEERS, 
graduates, for research and development work on electro- 
mechanical design. Should have from two years” 
experience in electro-mechanical equipment. Company 
will consider an older man, possibly on a part time basis 
for one position which is a strictly theory job. Salaries 
from $5000-$7000 a year. Location, Connecticut- 
Y-8398. 


ELECTRICAL ENGINEER, experienced, graduate, 
with electrical engineering degree, 25-35. Will handle 
problems of electric power generation, distribution and 
utilization. Will prepare specifications for and recom- 
mend selection of electrical equipment such as generators, 
motors, switch gear, motor starters and electrical instru- 
ments. Will design power and lighting systems and 
prepare load surveys on circuits. amiliar with 


ENGINEERS. 


Must be f. 
electrolytic theory of corrosion and be capable of con- 
ducting electrolysis surveys in large oil refinery to deter- 
mine sources and amounts of stray currents, their effects, 
and recommend remedial measures. Will design 
cathodic protection systems for underground pipe lines, 
tank bottoms, water cooled product condensers and 


ee 


® Independent re- 
search projectsin which 
imagination and initia- 
tive are encouraged. 


® Moving expenses 
paid. 40 hour week 
with pay for over- 
time. 


CONNECTICUT 
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coolers. Write giving qualifications in full and state 
salary requirements. Location, New York Metropolitan 
Area. Y-8403. 


ELECTRONICS ENGINEER, specialist in measurement 
and calibration. Should have ability to set up and direct 
all phases of electronic measurement and calibration. 
Position involves the supervision of several specialists. 
Should have advanced degree and six to eight years’ of 
me cple experience. Salary open. Location, New 
Je: 


rsey. Y-8465. 


SALES AND SERVICE ENGINEERS for manuface 
turer of high quality magnetic recording equipment for 
professional sound recording and industrial instrumenta- 
tion applications. Must be electrical graduate with 
major in electronics, and at least two years’ experience 
in sales work, field servicing or design. Should have 
meral knowledge of various fields of electronics and 
industrial:endeavors, so as to readily grasp the per- 
formance characteristics and capabilities of complex 
magnetic recording equipment and determining how 
this equipment can be applied for various industrial or 
instrumentation uses. (a) Engineers for installation 
and servicing of data recording equipment. Salary, 
$5000-$7000 a year. (b) Sales Engineers. Salaries, 
$7000-$9000 a year. Location, East. Y-8468. 


STANDARDS ENGINEER, electrical, mechanical 
or industrial, with three to five years’ experience, pref- 
erably in industrial engineering in chemical process 
industry, for standards program for maintenance, 
materials and a eal in company manufacturing 
synthetic textiles. Some travel. Salary, $7000-$7500 
a year. Location, South. Y-8470. 


SALES ENGINEER, 28-34, with mechanical or electri- 
cal engineering training and electrical equipment 
ecreres to sell switches, circuit breakers and controls. 
S , $5200-$5720 a year plus commission. Various 
locations in East and Midwest. Y-8477. 
DISTRIBUTION ENGINEER, electrical graduate, no 
experience necessary, but desirable. Will act as tech- 
nical assistant to superintendent of municipally-owned 
electrical, water and sewerage systems. Combination of 
field and office work and opportunity to obtain broad 
experience. Systems serving community of about 
25,000 population. Starting salary, $4200 a year with 
increase to $4800 a year in first 12 months. Location, 
Georgia. Y-8510. 


ENGINEERS. (a) Electrical engineer, young, to take 
charge of operation, maintenance and improvements on 
new atomic accelerator. Interest in physics desirable. 
Opportunity to work with group of prominent nuclear 
Lele Salary, $4428-$5508 a year. (b) Electrical 
mgineer, young, for work under senior electrical 
engineer for one year, then to have engineering responsi- 
bility for manufacture, distribution and other electrical 
engineering, installation and maintenance problems. 
Will be understudy for a year until present man retires. 
Salary, to start, $4800 a year. Location, upstate New 
York. Y-8563. 
ENGINEERS. (a) Technical Writer, group leader, 
electrical or mechanical, to take charge of project in 
preparing maintenance manuals. Must understand 
maintenance techniques and large equipment such as 
heating, ventilating and lighting, etc. Salary, $7500- 
$8000 a year. ) Technical Writer to work under 
supervision, but with above maintenance technique, 
background and experience. General specifications 
writing on industrial equipment considered. Salary, 
$5400 a year. Location, New York,N. Y. Y-8569. 


DESIGNER, electrical graduate, over 35, with ten 
ears’ or more experience in motor and generator design. 
ill do designing and assist chief engineer on motor and 
generator design from 300 to 7000 hp. Must have both 
a-c and d-c experience. Salary, $9600 a year. Com- 
pany will pay placement fee. Will also pod moving 
expenses. Location, Pennsylvania. Y-8571. 


TRANSFORMER ENGINEER with minimum of five 
years’ experience in design of small and medium sized 
transformers up to 250 kva. Any experience with mili- 
tary specifications or in the electronics field very de- 
sirable. Salary, $8000-$9000 a year. Location, 
California. Y-8576. 


ELECTRICAL ENGINEER for a construction job, 
experience in handling an office force of about eight 
employees, together with a labor force of about 200 
electricians. Will take complete charge of all electrical 
installations and will be in direct contact with the general 
contractor handling all problems that might arise with 
them. Salary, about $9100 a_ year. uration, 18 
months to two years. Location, Louisiana. Y-8581. 


[INSTRUCTOR with B.S. in physics, electrical or me- 
chanical engineering, to teach physics to ep neering 
students. Salary, $3000-$3600 a _ year. ocation, 
New York Metropolitan Area. Y-8590. 


ENGINEERS. (a) Electronic Design Engineer, elec- 
rical graduate, with at least two years’ experience in 
;omputer design or development. Knowledge of patents. 
Will develop new instruments from original specifica- 
ions; build and test engineering models, for a manu- 
acturer of electronic instruments. Salary, $6600-$8400 
2 year. (b) Research Physicist, at least two years’ 
xperience in electronics development or physics. 
Duties will include research on scintillation counters, gas 
jow counters and transistor circuitry. For a manufac- 
urer of electronic instruments. Salary, to $10,000 
1year. (c) Production Engineer with at least two years 
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experience in electronic processing or methods. Knowl- 
edge of electronic instruments helpful. Will assemble 
model from parts, determine best production methods, 
processes and tooling. Prepare parts list and redesign 
Parts that are wrong. For a manufacturer of electronic 
Instruments. Salary, $5400-$6600 a year. Employer 
ea placement fees. Location, Chicas, Illinois. 


ELECTRICAL DESIGNER, electrical graduate, up to 
40, with at least two years’ experience in utility work 
on distribution or design. Knowledge of hydro-electric 
pine helpful. Duties will include design work for 

ydro-electric pas plants and systems, for a firm of 
consultants. aby to $6500 a year. Location, 
Chicago, Illinois. R-9784. 


DESIGN ENGINEER, electrical degree, 25-40, with 
five years’ experience in electrical engineering. Would 
prefer motor design experience but may accept other 
electrical design experience. Duties will involve elec- 
trical design of d-c machines, 1/2 hp to 200 hp. Some 
customer contact and quality control supervision of 
units going through shop. For an electrical manufac- 
turer of electrical motors. Salary, $7200-$9000 a year. 
Location, New Jersey or Iowa. T-9812. 


PANEL BOARD DEVELOPMENT ENGINEER; at 
least two years’ experience in motor design and develop- 
ment. Duties will include development of motors for 
special purpose applications. Determine hp current 
characteristics for given loads, feeds and speeds. Super- 
vise small motor department developing panel boards. 
Salary, $5400-$6000 a year. Employer will negotiate 
fee. Location, Wisconsin. T-9858. 


DESIGN-DEVELOPMENT ENGINEER, electronics 
degree, age to 40; recent graduates or better. Knowl- 
edge of mathematics and some practical work such as 
radio “ham” or similar basic design, research or develop- 
ment on electronic equipment such as d-c amplifiers or 
aircraft controls. For a manufacturer of electronics. 


Salary, depending upon experience, B.S. up to $5000; 
M.S. up to $6000 a year. Employer will discuss fee. 
Location, Chicago, Illinois. 6 


R-9874. 


CLASSIFIED ADVERTISING 


For help and situations wanted, $1.50 per line. 
Sale and purchase of used machinery, etc., 
$2.00 per line, minimum 5 lines, maximum 30 
lines, not available to dealers. Address orders 
to: Classified Section, ELECTRICAL ENGI- 
NEERING, 500 Fifth Avenue, New York 36, N. Y. 


When answering an advertisement, send ali 
replies to box number specified, c/o ELECTRI- 
CAL ENGINEERING, 500 Fifth Avenue, New 
York 36, N. Y., unless other address is given. 


Positions Open 


SOUTHEASTERN UNIVERSITY has opening for 
Associate Professor of Electrical Engineering in com- 
munications work. Ph.D. required. Compensation in- 
cluding research income, $9,300. Also several openings 
in research division for young graduates who may 
obtain M.S. degree while working. Write Box 379. 


SALES ENGINEER, age 25-40, some technical back- 
ground desirable, to call on utility industry in midwest- 
southwest states from Chicago office of long established 
cable company. Permanent position, salary and ex- 
penses. State age, education, experience, references, 
salary. Write Box 388. 


ELECTRICAL ENGINEER—Age 25 to 38, Fast 
growing manufacturer large induction and synchronous 
motors, generators, control and switchgear, has oppor- 
tunity in Headquarters Sales Dept. for electrical engineer 
who wants broad type of work with contacts with all 
departments of company. Handle technical corre- 
spondence with sales engineers in field offices, prepare 
bids and proposals, and develop application engineering 
ability. ighly interesting nonroutine work where you 
can make decisions and move ahead based on your 
ability. Location—Beautiful land of 10,000 lakes and 
sky blue waters, Minneapolis, Minnesota. All replies 
confidential. Address Box 395. 


ELECTRICAL ENGINEER—Large manufacturer of 
electrical insulation materials has opening for graduate 
engineer to work in Sales Department as contact man 
between our laboratories, salesmen and engineers of 
customers. Location in metropolitan New York City 
area. Submit complete resume and salary require- 
ments. Box 396. 


ELECTRICAL ENGINEER P.E. experienced in 
Commercial Industrial and Municipal design and con- 
sultation wanted to join active consulting engineering 
organization. Excellent opportunity. Location South. 
Salary in line with experience. Write Box 407. 


TECHNICAL EDITOR, for electronics laboratory in 
New England city. Graduate in electrical engineering 
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or physics preferred, 3-5 years’ experience. Must be 
able to check, copy-edit, rewrite and set up technical 
manuscripts, progress reports, etc. Write Box 411. 


SALES ENGINEER with knowledge of electrical sig- 
nalling and control products and experience in selling to 
locate in small midwestern city. Some travel involved. 
College degree not necessary. Write Box 412 and in- 
clude complete resume of background and salary re- 
quirements, 


GRADUATE ENGINEERS for 
ment engineering positions with Michigan manufacturer 
of enamel magnet wire and cable. Openings for both 
experienced and interested men in this field. Write 
Box 413 stating training and qualifications. Reply will 
be held strictly confidential. 


UTILITY ENGINEER—A major Eastern petroleum 
refiner offers an excellent opportunity to a graduate 
electrical engineer with a minimum of 6 years’ experience 
in design and development of electric power and steam 
generating units. Background must include utility 
balancing as related to refinery installations, offices and 
marine equipment. This is a new position with poten- 
tial for a creative minded engineer age 30 to 40. Ex- 
cellent starting salary and progressive company benefits. 
Philadelphia location. Send complete resume of educa- 
tion and experience in confidence to B-60, P. O. Box 
3495, Philadelphia 22, Pa. 


INSTRUCTOR OR ASSISTANT PROFESSOR OF 
ELECTRICAL ENGINEERING—M.S. desired with 
specialization in power; to teach machinery and circuits 
courses. Position available September 1953. Send 
application to Chairman, Department of Electrical 
Pugisee ns, State College Station, Fargo, North Da- 
ota, 


ELECTRICAL ENGINEER: Young, resourceful, 
ambitious, to take charge of operation, maintenance and 
improvements on new atomic accelerator on the Cornell 
Campus. An interest in physics desirable. Outstand- 
ing opportunity to gain valuable experience working 
with a group of prominent nuclear physicists. Write 
giving complete details of education, experience and 
salary expected, to Mr. Diedrich K. Willers, Personnel 
Director, Cornell University, Ithaca, New York. 


ELECTRICAL ENGINEER: Young, resourceful, for 
work under senior electrical engineer for one year, then 
to have engineering responsibility for manufacture, dis- 
tribution and other electrical engineering, installation 
and maintenance problems on the Cornell Campus. 
Write piving complete details of education, experience 
and salary expected, to Mr. Diedrich K. Willers, Per- 
sonnel Director, Cornell University, Ithaca, New York. 


rocess and develop- 


ENGINEERS 
AND 


PHYSICISTS 
BS - MS - PhD: 


Responsible positions in mechanical, 
electrical or electronic engineering, 
physics or engineering physics for 
advanced development and design of 
special equipment and instruments. 
Prefer men with minimum of two 
years’ experience in experimental 
research, design and development 
of equipment, instruments, intricate 
mechanisms, electronic apparatus, 
optical equipment, servomechanisms 
control devices, and allied subjects. 
Positions are of immediate and per- 
manent importance to our opera- 
tions. Southwestern location in 
medium sized community. Excellent 
employee benefits. 


Reply by letter giving age, experi- 
ence, and other qualifications. All 
applications carefully considered 
and kept strictly confidential. 


Industrial Relations Manager 
Research and Development 
Department 


PHILLIPS 
PETROLEUM COMPANY 
Bartlesville, Oklahoma 
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Design, development 
engineers... 


INTERESTED IN A 


POSITION THAT 
GIVES YOU REAL 
SATISFACTION ? 


A lot of us are. But it’s the kind that 
often isn’t easy to come by. 

At Honeywell engineers perform a 
number of tasks—from designing con- 
trols for defense (like special gyros for 
the F-89 above), to developing new 
consumer items. There’s a lot of satis- 
faction in work like this. 

And right now we have several espe- 
cially good openings for experienced 
engineers in the following areas: 


* Servomechanisms * Vacuum tubes 


° Gyros * Electromechanics 


* Relays ¢ Aircraft Control Systems 


Duties of the jobs. Take on complex 
design work requiring analysis and de- 
cision to bring into design form the 
requirements for a new or modified 
instrument, device or control system. 


Requirements. B.S. or M.S. in Elec- 
trical, Mechanical or Aeronautical 
Engineering. 


Atmosphere. A company that under- 
stands engineering—where one out of 
every ten employees is actively engaged 
in engineering or research, 


Openings. In Minneapolis, Philadel- 
phia and Freeport, Illinois. 


For details on really satisfying jobs, 
write J. A. Johnson, Engineering Place- 
ment Director, Dept. EE-6-128, Honey- 
well, Minneapolis 8, Minn. Ask for 
our book, “Emphasis on Research.” 


Honeywell 
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to the 


E. E. or 
PHYSICS GRADUATE 


with an interest 
or experience mn 


RADAR or 
ELECTRONICS 


Hughes Research and 
Development Laboratories, one 
of the nation’s large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 


Here is 

what one of 
these 

positions offers 
you 


OUR COMPANY 
located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 


THESE NEW POSITIONS 
are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 
(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you may (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country—or Overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 
in the expanding electronics field will be 
enhanced by the all-around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 


How 
to 


apply 


If you are under 35 years of age 
and have an E.E. or Physics 
degree and an interest or 
experience in radar or electronics, 


write 


to HUGHES 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Scientific and Engineering Staff 
Culver City, 
Los Angeles County, California 


r 
| ; 

| Assurance is required that the relocation of the 
| applicant will not cause the disruption of an 
| urgent military project. 

u 
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“All too often, farsighted onsen 
ing ideas and aims are held i 
check by everyday job eats. 
ments. Engineers made of the 
right “stuff” hold a secret yearn- 
ing to break the shackles of today 
—to think in terms of the possi- 
bilities of tomorrow. 
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Sylvania thinks that way, too — 
has thought so for years. As a 
result, Sylvania encourages its 
engineers to pioneer, develop, fol- 
low through on their ideas, write 
and speak on their chosen subject 
to gain professional recognition. 


If you are looking for a stimulat- 
ing challenge that will last a life- 
time — investigate the splendid 
career opportunities with fast- 
growing Sylvania. 


Send your resume to: 


JOHN C. WELD 
Supervisor of Employment 
254 Rano Street, Buffalo 7, New York 


DONALD BRADLEY 
Personnel Supervisor 
70 Forsyth Street 
Boston, Mass. 


ELECTRIC PRODUCTS. i C 


RADIO AND TELEVISION DIVISION” 
_ 254 RANO STREET 
_ BUFFALO 7, NEW YORK 
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Ite 


ENGINEERS 


FOR ATOMIC 
WEAPONS INSTALLATION 


TRADE MARK 


3 Mechanical Engineers, Electronics and Electrical 
Engineers, Physicists, Aerodynamicists, and Mathe- 
maticians. A variety of positions in research and 
development open for men with Bachelors or 
advanced degrees with or without applicable 
experience. 


has several excellent opportunities 
on its engineering staffs 
at Endicott and Poughkeepsie, N. Y. 
Salaries open. 


Electronic and mechanical engineers and 
draftsmen experienced in circuit design 
or intricate mechanism design for prod- 
uct development are cordially invited 
to submit résumés of their education 
and background. Replies will be held in 
strict confidence. 


Please address Mr. C. F. McElwain, 
International Business Machines, 
Dept. 686 (3), 

590 Madison Avenue, 

New York 22, N. Y. 


These are permanent positions with Sandia 
Corporation, a subsidiary of the Western Electric 
Company, which operates the Laboratory under 
_ contract with the Atomic Energy Commission. The 
_ Laboratory ‘offers excellent working conditions and 
liberal employee benefits, including paid vaca- 
tions, sickness benefits, group life insurance and 
a contributory retirement plan. 


SUT EOOOOOOO 


PUL 


~ Albuquerque, center of a metropolitan area of * ELECTRICAL AND INSTRUMENT ENGINEER 


150,000, is located in the Rio Grande Valley, one 
mile above sea level. Albuquerque lies at the 
foot of the Sandia Mountains which rise to 
11,000 feet. Cosmopolitan shopping centers, scenic 
beauty, historic interest, year ‘round sports, and 
sunny, mild, dry climate make Albuquerque an 
ideal home. New residents experience little 
difficulty in obtaining adequate housing in the 
Albuquerque area. 


Responsible for the maintenance and installation of 
electrical equipment and instruments in a complete re- 
finery of an independent oil company located in the 
southwest. Must have a degree in electrical engineer- 


ing and at least 5 years experience ina refinery. Will 
assist Chief Engineer in developing specifications for 
electrical equipment and instruments. Will supervise 
the installation and maintenance of same. Salary 
open subject to experience and qualifications. Write 
Box 410, ELECTRICAL ENGINEERING, 500 Fifth Avenue, 
New York 36, N. Y. 


APPLICATIONS NOW BEING ACCEPTED 
FOR TECHNICAL WRITERS 


Make Application to the 
PROFESSIONAL EMPLOYMENT DIVISION 


American Standard for 
ELECTRIC INDICATING INSTRUMENTS 
Panel, Switchboard, and Portable Instruments 


C39.1-1951 is a revision of the first American Standard on 
Electric Indicating Instruments, C39.1-1949, approved by 
the American Standards Association in March, 1949. This 


new specification is intended to assure that instruments con- 
forming to it will be satisfactory for general industrial use. 
Price: $1.60; $0.80 to AIEE members. 


SANDIA BASE 
ALBUQUERQUE, N. M. 


Available through the Order Department 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
33 West 39th Street New York 18, N. Y. 
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Here are four 
typical trans- 
former designs 
of Oil Burner 
Ignition Trans- 
formers, Televi- 
sion Transform- 
ers, Plastic 
Sealed Trans- 
formers and 
Hermetic Sealed 
Transformers. 


Whether your 
need for trans- 
formers involve 
a household pro- 
duct, commer- 
cial installation 
or use by the 
military services, 
your best source 
of supply is 
Acme Electric. 


Acme Electric is 
a thoroly trained 
organization, 
with experience 
to build special 
transformers in 
production quan- 
tities to high 


We have com- 
plete facilities to 
produce and test 
transformers cov- 
ered by MIL-T-27 
specifications. 


ACME ELECTRIC CORPORATION 


226 WATER STREET © CUBA, N.Y. 


T AR AWN S&S F ORM ER SF 


88A Please mention ELECTRICAL ENGINEERING when writing 


quality standards. 


INDEX TO ADVERTISERS 


AC Spark Plug Divisions: 7:20 ne. 33. 
Acme Electric Corp. 

AIEE Special Poblics 24A,32A,60A,64A,68A,74A, 5 
Aircraft Transformer Corp.....++++e+esesseeresssesee 
Allis-Chalmers Manufacturing Co...2nd cover, 36 AS? 


American Steel and Wire Division. .....-+++-eeeeesees 29 4 
Anderson Brass Works, Inc.....6+++eeseeeeeese0e8 53 4 
Arnold Engineering Co., The.....+s+sesseseseeesseucs 4. 


Bakelite Coéee eds + soi op abn 8)s 00 atteld alo eyste = aie ieee a 
Bell Telephone Laboratories. .....+-++++++e+eeesee8 : 4 
Biddle Co., James G.., » : «5 0.s:0000 0s pisces 6 pias nls eieisei eon 
Cannon Electric Co... ....e cece ee cece eectncccccsecees 2hu 
Clark Controller Co., The .....-.eeececeeceverceccsese 

Classified Advertising .. ss .+ 0 5 0%. +002 .6s oje.s\sie rsie sia seman 
Cole Electric Coz. o iis cso see o-s0 0s 20 cl eee icielsiare (ss lalsle > amma 
Continental Electric Equipment Co.......++-e++++++++ 804 


Cope, Inc., T. J... ccccccccccs Pee rom orertociic 2 
Curtis Development & Manufacturing CO?s é0j0:4.5:0,05 ae 


Dow Corning Corpses cecccccccscsscccctceses nce usics s ois) eee 
Du Pont de Nemours and Co., Inc., E. I.......+-49 A, 834 


Elliott Co. . 4) ise! eisietays\ecs (ales als elete miain(oieinbels <te eieie eae 
Enterprise Galvanizing Co.so5o00000%20+neensoe sea sen 23 « 


Fast & Co., John Es... o.050 01s elec aieis # 0\> evainieipiala sistas) = alsa 
Ferranti Lttdise.s sis 0,0 5 seis 0 «0is'e(n olemisie « 1 a)aalwie « =\s/stvipiots/a ee 
Ford Instrument Co... .. ccc cece rence ersesesseee Bz 


G&W Electric Specialty Co.........02222+e222e+70 A-T1 « 
General Electric Co.........cceceeccscecsceeveeedl A, 41 « 
General Radio Co.....cccesccccccccccccessccsessdkG COVE 
Gibson Electric Cosa sic s sis « 0,0 3. sie e's 0 ols'e'e winlalnlsl ale a pial sinter ene kaa 


Hathaway Instrument Co........0eeeesccsesccecseees 664 
Helipot Corp. .2.. ce nccees ss se 0 0c 0 oe © ove a clatalniotels a)ieala cn 
Helwig Coes. ss css0 a s:00[e'e cine o ciele slelegiviels «'etetaeeta tat siete tana nae 
Hevi Duty Electric Co......ccccscccccsccccccccsescess Obs 
Hewlett-Packard Co... osccveccnscntvecacesce cos «ca amen 
Hughes Research & Development Laboratories........ 864 


Ilsco Copper Tube and Products, Inc..........+2+s2e+e++ G44 
Industrial Notes.18 A, 22 A, 28 A, 34 A, 40 A, 52 A, 544A, —- 
International Business Machines.....+....ceeeeseeee 87 

International Rectifier Corp........-..eesceeessecveses 32 4 
I-T-E Circuit Breaker Co... ........2cccceeeeeeeees10 Ail £ 


Johns- Manville... 2\0.5 o's 0 0.0.0 0:0 © ase 5 be plels inl n a telete ana ene 


Kaiser Aluminum & Chemical Corp...........-+-+-2++ 574 
Kearney Corp., James R.... 2... cece eee ee eee eee eee FS AMD Ss 
Kellogg Switchboard & Supply Co...... ARI Sooo ee 
Kerite Co., Thess 2). < oc cc cc cicc coe 0.00 ulsinie yigiciielalaintstalsia ae 
Ketay Manufacturing Corp.........ceeeeeeccceessees 444 


Lapp Insulator Co... .ciscccce cca cine 6.54 a0 © 6s ainlae asin lene 
Leeds & Northrup Co........ esse ec) SOR 
Locke Department of the General Electric Co...20 A-21 4 


Marcus Transformer Co., Inc........-ee2eeeeceeereess 28/4 
Measurements Corp.......... a nile'e ew « uielee 0 aiaielbie eis shan ek Gueenea 
Mechanical Industries Production Onn cieice a eee 6 4 

Milwaukee Transformer Co..........cceceeeececccees§ TEA 
Minneapolis-Honeywell Regulator Co...........2+++0+ 864 


National Carbon Co... .. ccs c eee e ec eeececceees ZA, 894 
National Electric Coil Co..... sc cccccnccccscseccsccsce GLY 


Nelson Electric Manufacturing Co..............+. eoee GSH 
North American Aviation, Inc.............. See 
Ohio Braes Coddck as + oe eater. s ciel wise o 0 o aisia eis iss: chelate tee Ca 
Ohmite Manufacturing Co....... iy vi Mpa Mase aaitatile We Siete eee a's unk. 
Okonite Co., The.......... bias sid eae te Ge ee ..5 A, 50 A=-51 « 
Pacific Electric Manufacturing Corp...............+.. 354 
Personnel. Service, “Incin « 6 swine’: uciccee biels nents - 84 A=-85 
Philecoe Corpus < 5:5 640 an0.ux wos ey CR oe nO ee 19 4 
Phillips Petroleum Co... .........eeee005 seavescuncee SOM 
Power Equipment Co............. evveebve ees es ule es esis) thm 
Professional Engineering Directory.............+:. eooe 823 


Radio Corporation of America..............4th cover, 81 . 


Research Corp.c ik s.0.0.5 2/5 sin. cin.n wisi csisia ke 56.9) asS tania einen eee 664 
Rockbestos Products Corp... .........eeeeeeees concee S70 
Roller-Smith Corp............ ei RNR b rere eire ep Cee Sega ewe 74 
Rome Cable Corp............++:+ eo tess eecceee 


S & C Electric Co.......... 
Sandia Corp...... 
Simplex Wire & Cable Co 
Sorgel Electric Co........ 
Sperry Products, Inc...... 
Sprague Electric Co........ 
Square D Co........ 
Stackpole Carbon Co...... 
Standard Piezo Co... 


. 
. 
. 
eeeeeeee 
. 
. 


Standards-AIEE..........23. A, 24A, 66A, 72A, 80A, 8 
Stoddart Aircraft Radio Co., Inc...... mo ete 0 (ete diate, gibie. tie Be. 
Struthers- DunnyiMace. ewes + ee ae se eee 403 


United States Steel Corp........ PeONS Se eS C 39 q 
Universal Clay Products Co., The.. covnnvbals cease has Ret | 7 OOM 
Uptegraff Manufacturing Co., R.E................ coe SOF 
Victor Insulators, Inc:.60.... 000 «sae cone ene 45. 
Waterman Products, Co., Inc....... 

Westinghouse Electric Corp:..... a8 el she. b, atone ‘ x if ..22'A, 77 . 
Weston Electrical Instrument Corp's sissies «stele clench vivienels 6. 


anna 


to advertisers JUNE 195 


KEEP EM ROLLING Ab 


ATIONAL CARBON has always concentrated 

on wniform brush grades of wide-scale appli- 

cation. Today, there are “National” brushes to keep 

‘em rolling longer, more economically, all through 

the mill—from main drives to midget regulators and 

throughout the full range of mill-type and general- 
purpose motors. 

Wherever it’s to your advantage, you can standard- 
ize on certain “National” STANDARDIZED brushes 
for a high percentage of your over-all brush require- 
ments... with consequent savings in brush cost, simpli- 


BETTER- PRODUCT—PACKAGE—PRICE- 
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STANDARDIZED BRUSHES 
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Courtesy of Carnegie Illinois Steel Corporation 


Though the Mil! 


fication of ordering procedure and quicker delivery. 

NATIONAL CARBON representatives will gladly help 
you set up such a program of standards for your own 
plant — based on “National” STANDARDIZED 
brushes and utilizing the wide variety of Stock and 
Catalog items available in the “National” brush line. 


Service proved dependability Closely controlled 
commutation factor Minimum commutator wear 
Long life Uniformity from shipment to shipment 


The term “‘National’’, the Three Pyramids device, and th 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


In Canada: 
NATIONAL Carson LimITED 
Montreal, Toronto, Winnipeg 
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Cole Electric Co. 


| 
Culver City, Calif. i 
8439 Steller Drive i 


TExas 0-4701 4 


AIR BREAK DISCONNECTING SWITCH 
69,000 Volts—-600 Amperes 
Type 0=2 
Vertical Break, Three Pole, Single Throw 
Group Operated—One Pole Shown 
HIGH PRESSURE SILVER TO SILVER CONTACTS 
See Bulletin 46-A 
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90A Please mention ELECTRICAL ENGINEERING when writing to advertisers JUNE 1953 


A GUARD CIRCUIT 
FOR THE CAPACITANCE BRIDGE 


Capscitaner Hiridge, 


SCIENTISTS 
) ENGINEERS 
WYECHNICIANS 


eel 
aa. mak 


ia 
ses 


You Can Receive the <Rk EXPERIMENTER Without Charge! 


A versatile new Resistance-Limit Bridge 


Since 1926, the General Radio 
EXPERIMENTER has been sent with- 
out charge to thousands of persons 
interested in new developments in 
audio and communication-frequency 
techniques. This monthly periodical 
features descriptions of latest circuit 
developments, details of new G-R lab- 
oratory instruments and accounts of 

: interesting applications. Included are 


Industrial and medical applications 
of the & Sound-Survey Meter 


Means of simulating a noisy signal from 
a typical radar receiver by adding a video pulse 
to the output of a Random Noise Generator 


A new Guard Circuit for the measurement of 


. . ; dielectric properties and for improving accurac 
articles on electronic instrumentation, iad P g y 


and control devices for the solution 
of practical industrial problems. 


of three terminal measurements 


An Impedance Bridge used for detecting a leak in a 
Recent issues have featured: concrete pipe at the bottom of the Detroit River 


| 
GENERAL RADIO Company, 275 Massachusetts Avenue 
562 Cambridge 39, Massachusetts 
I 
I 


Please enter my complimentary subscription 
to the G-R EXPERIMENTER 


Name 


Business Address__ 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 
90 West St. NEWYORK 6 9205S. Michigan Ave. CHICAGOS 1000 N. Seward St. LOS ANGELES 38 


Street 


City Zone 


Position (or title) 1 


-for modern Oscillography! a 


Jun 3 4954 


re ed | 


New flat-face, for easier, more ac- 
curate hand-tracing of waveforms 


3 new RCA 5" oscillograph tubes feature very high 
sensitivity and fine trace detail 


You are looking at three new RCA 
tubes designed specifically for work 
with wide-band amplifiers. @ High ver- 
tical-deflection sensitivity offsets the 
inherently low-signal output of such 
amplifiers. e Low-capacitance vertical- 
deflection electrodes offer the type of 
load into which wide-band amplifiers 
work best. @ High horizontal-deflection 
sensitivity, plus full-screen scan. @ New 
high-brilliance pin-point spot produces 


finer trace detail. e And note this: The 
flat faceplate makes it easier to “hand- 
trace” waveforms ACCURATELY! 
RCA-5ABP1 (medium-persistence) 
is ideal for wide-band vertical amplifier 
measurements—and for general oscillo- 
graphic work requiring high-intensity 
tracing. RCA-5ABP7 (long-persistence) 
is suited to applications where No. 1 
grid is pulse-modulated at low fre- 
quency—as in radar indicator services. 
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RCA-5ABPII1 (short-persistence) is es- 
pecially designed for photographic re- 
cording without blurring. 

For improved oscillograph tube per- 
formance, consider the advantages of the 
SAB-types. These tubes generally can be 
substituted for the corresponding 5C-type. 
For technical data write RCA Commercial 
Engineering, Dept. 39FR, Harrison, Nijs 
Or write your nearest Field Office: 

(East) Humboldt 5-3900, 415 S. 5th St.; 
Harrison, N, J. 


(Midwest) Whitehall 4-2900, 589 E. Illinois St., 
Chicago, Ill. 


(West) Madison 9-3671, 420 S. San Pedro Sts 
Los Angeles, Cal, 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES 


® 


HARRISON. N. J. 


